H3SJ 


.ANDARD 
DRAWINGS 


1979  EDITION 


STATE  DOCUMENTS  COLLECTION 

SEP  1  B  W 

SUPPLEMEI 
TO 

STANDARD  SPECIFICATIONS 
FOR 

ROAD  AND  BRIDGE  CONSTRUCTION 


MONTANA  STATE  LlBRAKt 
930  E  Lyndale  Ave. 
Helena.  Montona  59601 


£IEASE  RETURN 


MONTANA 


DEPARTMENT  OF  HIGHWAYS 


iiiiiiiiMmT*  state  library 

mi  iilllliililillliiillli 

3  0864  0010  1064  7 


DEPARTMENT  OF  HIGHWAYS 
HELENA,  MONTANA  59601 


STANDARD  DRAWINGS  FOR  HIGHWAY  CONSTRUCTION 


These  Standard  Drawings  which  are  supplementary  to  the  Standard  Specifi- 
cations become  effective  June  1,  1979, 

In  the  future  when  revised  drawings  are  sent,  they  will  become  effective 
on  the  date  shown  thereon  and  the  superseded  drawings  should  be  retained  until 
no  longer  applicable. 

New  drawings  issued  will  become  effective  on  the  date  shown  thereon. 

TABLE  OF  CONTENTS 


Standard  Drawing  Title  &  Section  Heading 

Reference  Number  To 
Standard  Specifications  Sections 

Drawi  ng 
Number 

SYMBOLS  AND  ABBREVIATIONS 

PORTLAND  CEMENT  CONCRETE  PAVEMENT 

P.  C.  Concrete  Pavement  -- 
Sawed  Joints  with  Tie  Bars 

39 

15 

P.  C.  Concrete  Pavement  -- 
Expansion  Joints  and  Dowel  Sleeves 

39 

16 

P.  C.  Concrete  Pavement  -- 
Sawed  and  Keyway  Joints 

39 

17 

SLOPE  AND  BANK  PROTECTION,  AND 
CULVERT  END  TREATMENTS 

Culvert  Riprap 

50 

25 

Embankment  Protection 

50 

26 

Concrete  Slope  Protection 

50 

27 

Concrete  Drainage  Chute 

50 

28 

Embankment  Protector 

56 

29 

Cutoff  Walls  for  Culverts 

73 

30 

L 


-2- 


Standard  Drawing  Title  &  Section  Heading 

Reference  Number  To 
Standard  Specifications  Sections 

Drawing 
Number 

SLOPE  AND  BANK  PROTECTION,  AND 
CULVERT  END  TREATMENTS  (CONT.) 

Concrete  Edge  Protection  for 
Structural  Plate  Pipe  Culvert 
and  for  Structural  Plate  Pipe- 
Arch  Culvert 

73 

31 

Concrete  Edge  Protection  for 
Concrete  Culverts 

73 

32 

Backfill  Retainer  and  Cutoff  Wall 
for  Vehicular  Underpass 

51 

33 

Inlet  and  Outlet  Headwalls  for 
R.  C.  P.  and  C.  M.  P.  Pipes 

73 

34 

Concrete  Irrigation  Inlet  and 
Outlet  Transition  for  R.  C.  P.  and 
C.  M.  P.  Pipes 

73 

35 

Trashguard  for  Concrete  Irrigation 
Inlet  and  Outlet  Transition 
Structures 

73 

36 

CULVERTS  AND  RELATED  ITEMS 

C.  S.  P.  and  S.  S.  P.  P.  Culvert 
Bedding 

54 

40 

R.  C.  P.  Culvert  Bedding 

54 

41 

Semicircular  Underdrain 

69 

42 

Filter  Material  for  Underdrains 

54 

43 

Step  Bevel  for  Circular  C.  S.  P. 
and  S.  S.  P. 

59 

44 

Bevel  on  Structural  Plate  Pipe  Arch 

59 

45 

Flared  End  Terminal  Section  -- 
Corrugated  Metal  Pipe 

56  and  57 

46 

Prefabricated  Terminal  Section 
for  Reinforced  Concrete  Pipe 

62 

47 

Prefabricated  R.  C.  P.  Arch  Culvert 
and  Terminal  Section 

63 

48 

I 


L 


J 


-3- 


Standard  Drawing  Title  &  Section  Heading 

Reference  Number  To 
Standard  Specifications  Sections 

Drawing 
Number 

CULVERTS  AND  RELATED  ITEMS  (CONTINUED) 

Typical  Field  Cast  Concrete 
Bend  R.  C.  P.  to  C.  M.  P. 
Connection 

54 

49 

Structural  Plate  Pipe  Stockpass 

59 

50 

Vehicular  Underpass 

59 

51 

Standard  Irrigation  Division  Box 

73 

52 

Drop  Inlet  Boxes  and  Cover 

77 

53 

Curb  Inlet  Box  and  Cover 

77 

54 

Median  Inlet  Cover 

77 

55 

Combination  Manhole  and  Catch 
Basin 

77 

56 

Precast  Concrete  Manhole 

77 

57 

CURBS  AND  SIDEWALK 

Wheel  Chair  Ramp 

76 

64 

Concrete  Sidewalk 

76 

65 

Standard  Curbs 

75 

66 

Concrete  Median  Curbs 

75 

67 

Precast  Traffic  Curbs 

75 

68 

FENCE  AND  CATTLE  GUARD 

Wire  Fence  -  Interstate  Type 

81 

75 

Chain  Link  Fence 

80 

76 

Farm  Fence 

81 

78 

Cattle  Guard 

82 

79 

Precast  Concrete  Base  for 
Cattle  Guard 

82 

80 

■•  .ir.!. 


<f   ■  r 


standard  Drawing  Title  &  Section  Heading 

Reference  Number  To 
Standard  Specifications  Sections 

Drawing 
Number 

uUrtKU  KMIL 

LoncreLe  iMeQian  Kail 

90 

84 

Metal  buard  and  Median  Rail 

90 

85 

Bridge  End  Treatment 

90 

86 

Pier  Treatment 

90 

87 

Guardrail  for  Grade  Crossing 
rrotection 

90 

88 

Guardrail  Terminal  Sections 

90 

89 

Cable  Guard  Rail  ' 

90 

90 

Laoie  buarci  Kai  i  Driveway 
Anchor  Section 

90 

91 

MISCELLANEOUS  STANDARDS 

Slope  Rounding 

11 

100 

Roadway  Embankment  at  Bridge 
End 

101 

U-Turn  Median  Openings  on 
Controlled  Access  Highways 

102 

Approaches 

20 

103 

L 


TRAFFIC  DESIGN  UNIT 
SIGNING  STANDARDS 


Standard  Drawing  Title  and  Section  Heading 


Drawing  Number 


CONSTRUCTION  SIGNING 

Construction  Signing  Standards 

Construction  Signing  Standards  — 
Side  Approach,  Lane  Closing, 
and  Windrow  Signing 

Construction  Signing  Standards  — 
Erection  and  Sign  Details 

Construction  Signing  Standards  — 
Barricades 


TYPICAL  CLEARANCE  SPECIFICATION 

Sign  Clearance  &  Mounting  Height 
Typical  Rural  &  Urban  Approach 
Median  U-Turn  Signing 

GUIDE  SIGN  CONSTRUCTION  &  MOUNTING 
Guide  Sign  Construction 
Guide  Sign  Mounting 

STEEL  POST  BREAKAWAY       "  ^ 
Structural  Steel  Posts 

Tubular  Steel  Posts  3"  &  Larger 

Tubular  Steel  Posts  2"  &  2V' 

SIGN  MOUNTING  -  FOR  PIPE  POST  &  BARN  POLE 
Tubular  Steel  Posts 
Tubular  Steel  Posts  (Off  Set) 
Treated  Timber  Pole 


203-207 

208 
209 
210 


215 
216 
217 


219 
220 


223 
224 
225 


226 
227 
228 


Tl'^:'  tit' 


V-.1  V 


0^  ■: 


standard  Drawing  Title  and  Section  Heading 

Drawing  Number 

SPECIAL  DESIGN  DETAILS 

Regulatory  Signs 

\i 

232 

Warning  Signs 

233 

Route  Markers 

234 

Information  Signs  -  Interstate 

235 

Information  Signs  -  Primary  &  Secondary 

236 

Weigh  Station  -  Primary  &  Secondary 

237 

MILEPOST,  DELINEATOR,  OBJECT  MARKER,  GUIDE  POST, 
&  BARRICADES 

Milepost 

241 

Delineator  Design  &  Legend 

242 

Delineator  Placement  &  Notes 

243 

Object  Marker 

244 

Guide  Post  . 

?4R 

Barricade                                   '  ' 

246 

SCHOOL  CROSSING  SERIES 

Sign  Design 

251 

Sign  Placement 

252 

INSTALLATION  DATE  TAGS 

Date  Tags 

256 

■■''.»■■ 

V                                    "                              '        .  -    '-  ■ 

Hi 


c 


c 


SYMBOLS  &.  ABBREVIATIONS 


TITLE  SHEET 


PLAN 


o 


® 
1»] 

=3«= 

O 


Prlmarr  rood*  or*  .00  ii 


PRrMARY  ROAO* 
PRIMITIVC  ROAO 
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PAVEMENT 
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P.R 
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PROC- 
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PROT. 
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SPEC.  PROV 
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PERFORATED 

POINT  of  INTERSECTION 
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PLANT  MIX  BASE 
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SHEET 
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STATION 
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STANDARD 

STANDARD  SPECIFICATIONS 
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STORM  SEWER 

STRUCTURE 
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SYPHON 
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TIMBER 
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TELEGRAPH 
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UNIT 
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8"  X  24'   PLAIN    PC.  CONCRETE  PAVEMENT 


SAWED  CONTRACTION  JOINTS 
SEE  NOTE  A 


•  4X24  DEFORMED  TIE 
BARS  SPACED  2-6  C-C 


LONGITUDINAL 
JOINT 

 J  ! 


NOTE  c: 
CONTRACTION  JOINTS  SHALL 
BE  CONSTRUCTED  AT  LEAST 
5  FROM  ANY  CONSTRUCTION 
JOINT  (STO.  OWG.'lT) 


PLAN 


NOTE  A  :  CONTRACTION  JOINTS  SHALL  BE  SAWED   DIAGONALLY  AS  SHOWN 
ABOVE  UNLESS  SHOWN  OTHERWISE  ON  THE  PLANS. 

OFFSET  :  4'  IN  24'  AND  SKEWED  COUNTERCLOCKWISE  TO  THE  DIRECTION 
OF  TRAFFIC  MOVEMENT 

SPACING  OF  THE  JOINTS   SHALL  BE  I  3',  19',  18',  12' AND  REPEAT  EXCEPT 
FOR  THE  FIRST  JOINT  AT  BRIDGE  APPROACH  PANELS  OR  EXFftNSION 
JOINT  LAYOUT 


FIRST  3  JOINTS  FROM  BRIDGE  ARE 
^SAWED  JOINTS  WITH  DOWELS - 
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PLAN 


SAWED  JOINT  DETAIL  FOR  BRIDGE  APPROACH  PANELS 

THE  10' MIN.  AND  19' MAX.  DIMENSIONS   SHOWN  ABOVE   ARE  ALSO 
APPLICABLE   FOR  THE  FIRST  CONTRACTION    JOINT  ON    EITHER  SIDE 
OF  AND  EXPANSION  JOINT  LAYOUT. 


PLANE  SURFACE 
SLOPE  O02'  PER.  FT 


3:: 


SECTION     I  "              PLANE  SURFACE 
^LONGITUDINAL    JOINT  , 
/^■♦•4  X  24'  DEFORMED    TIE  BARS  I/4  'R^ 


I2'0" 


SECTION  A-A 


FOR  CONTRACTION    JOINT  DETAIL 

FOR  LOCATION  AND  DETAILS  OF  DOWELED  CONTRACTION  JOINTS 

DEFORMED  TIE  BARS  TO  BE  INCLUDED  IN  UNIT  PRICE  BID  FOR  PC  CONCRETE  PAVEMENT. 


SAWED   LONGITUDINAL  JOINT  WITH   DEFORMED    TIE  BARS 


SAW  CUT  -  MIN.  l/g"    MAX.  '/S"   FILL  WITH  JOINT  SEALER  (FED  Spfe  SS-S-14  01  Bl 


MAXIMUM     SPACING    OF    TIE    BARS  2'6"c-C. 


TIE   BARS  MAY  BE  INSTALLED   AFTER   THE  CONCRETE    HAS  SEEN    STRUCK  OFF  AND  PRIOR    TO  FINAL 
FINISHING,    BY   AN   INSTALLING   DEVICE,     PREVIOUSLY    APPROVED    BY    THE    ENGINEER,    WHICH   WILL  PLACE  THE 
TIE   BARS  IN  THE  REQUIRED   POSITIONS   AND  LOCATION. 

TIE   BARS    PLACED    IN  ADVANCE    OF   CONCRETE    PLACING   OPERATIONS    SHALL   BE   RIGIDLY    AND  SECURELY 
SUPPORTED    IN  THE   REQUIRED    POSITION   AT   THE  JOINT  BY   CHAIRS,   STAKES   AND   OR    SUPPORTING  DEVICES. 
THE   SUPPORTING    DEVICES    MAY  BE    FACTORY    ASSEMBLED.     THE    CONTRACTOR    SHALL    FURNISH    THE  ENGINEER 
WITH    DETAIL   DRAWING    OF   THESE    DEVICES,    A    SUFFICIENT    TIME    IN    ADVANCE    OF    CONSTRUCTION,    FOR  HIS 
APPROVAL      ANY    APPROVAL    OF    DRAWINGS    OF    THESE    DEVICES    SHALL    BE    CONSIDERED    TENTATIVE    AND  FINAL 
APPROVAL    SHALL    BE    CONTINGENT    UPON    THEIR     SATISFACTORY  PERFORMANCE. 

SEE  STANDARD    SPECIFICATIONS    ARTICLE     39.04  (K)  (41   FOR    SAWED  JOINT. 

THE  COST  OF  THE  TIE  BARS,  JOINT  SEALER,  AND  SUPPORTING  DEVICES  SHALL  BE  INCLUDED  IN  THE 
UNIT    PRICE    BID  PER    SQUARE    YARD    OF   PC.   CONCRETE  PAVEMENT 

NOTE     THIS   JOINT   MAY  BE   USED  AT  OTHER    LOCATIONS   IF  CALLED    FOR  ON  THE  PLANS. 


REVISED 

IZlZOt7f 

EFFECTIVE 

3///r2 

Zlll75 

t2///79 

STANDARD  DRAWING 


REFERENCE. 
STANDARD  SPEC. 
SECTION  39 


DWG.  NO. 
15 


PC.  CONCRETE  PAVEMENT 
SAWED  JOINTS  WITH  TIE  BARS 


ADMINISTItATOK-eNBINeEmNe  DIVISION 


EXPA^jSION    JOINT  LAYOUT 


.SAWED  CONTRACTION  JOINT 


3/4"EXMNS10N  JOINT 


TIE  BARS 
-  -  SPACED  2'6"C-C 


;i|  I  I  I  I        I  I  I  MM  |::|  I  I  I  I  lifM 
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DOWEL  BASS 
SRftCEDIZ"C-C  - 
AND  6  FROM 
EDGE  OF  pavement: 


5/4"  EXPANSION    JOINT   TO  BE  FILLED  WITH  TYPE     2    CORK   AND   JOINT    SEALER.      SMOOTH  STEEL 
DOWELS    WITH   SLEEVES  AT  EXPANSION   JOINT,    SMOOTH   STEEL   DOWEL  WIJHWT    SLEEVES   STD^  DWG.  NO.  IT 
COATED   WITH  MC-2S0  BITUMINOUS   MATERIAL    FOR  ONE-HALF   THE   LENGTH  OF  THE    DOWEL,  INSTALLED  IN 
SAWED   CONTRACTION    JOINT,     THE   FIRST   THREE   CONTRACTION    JOINTS   EACH  SIDE  OF  EXPANSION  JOINT. 


EXPANSION  JOINT 


FILL  WITH   JOINT  SEALER  ( FED.  SPEC.  SS-S-I40IB) 


DOWELS  SPACED  I2"C  C  BEGINNING  6"  FROM  OUTER  EDGES  OF  PAVEMENT 
DOWELS  TO  BE  PROVIDED  WITH  DOWEL  SLEEVES 

ONE-HALF  THE  LENGTH  OF  THE  DOWEL  ON  WHICH  THE   SLEEVE   IS  PLACED    SHALL  BE  THOROUGHLY 
COATED  WITH   MC-250   BITUMINOUS   MATERIAL    OR   HEAVY   GREASE.     SLEEVES    TO  BE  PLACED    ON  ALTERNATE 
ENDS   OF  DOWEL  BARS. 

THE  TYPE  2  CORK  EXPANSION  JOINT  FILLER,  AASHO  M  153-70  SHALL  CONFORM  TO  THE  DIMENSIONS 
SHOWN    AND  CUT  TO  FIT  JHE    CROWN   AND  SUBGRAOE. 

THE  CONTRACTOR    SHALL   FURNISH   CHAIRS,    STAKES,    AND/OR   SUPPORTING    DEVICES   CAPABLE  OF 
HOLDING    THE    DOWELS   AND    JOINT   FILLER,    SECURELY   AND   RIGIDLY,   IN  THEIR   REQUIRED    POSITIONS.  THE 
DOWEL   AND   JOINT   FILLER    SUPPORTING    DEVICES   MAY  BE    FACTORY   ASSEMBLED.     THE    CONTRACTOR  SHALL 
FURNISH   THE   ENGINEER    WITH    DETAIL   DRAWINGS    OF  THESE   DEVICES,    A  SUFFICIENT   TIME   IN  ADVANCE 
OF  CONSTRUCTION.  FOR   HIS  APPROVAL      ANY   APPROVAL    OF   DRAWINGS    OF  THESE    DEVICES    SHALL  BE 
CONSIDERED    TENTATIVE    AND    FINAL   APPROVAL    SHALL    BE    CONTINGENT   UPON  THEIR  SATISFACTORY 
PERFORMANCE. 


DOWEL   SLEEVE  FOR 


DOWEL  BARS 


DOWEL  SLEEVE 
SHALL  BE  SNUG 
FITTING. 


SEAM  TOP  OR  BOTTOM 

DENT  ONE  SIDE  TO  FORM  ^ 
FRICTION  CONTACT  WITh  DOWELj  ^ 

CUT  SLEEVE  ALONG  THIS  LINE 
PRESS  IN 

1                                  2  '/2" 

1  '/8"  1 

j                    29  ga«>  (OOll") 

Mn.  langth  of  | 
full  diomottr  | 

\  j  Cut  »ock«t  alono 
^    this  lin*  to  form 
doMtl  stop 

/V  PRESS  IN 

END  CLOSED  BY  PINCHING  SIDEWALLS 
TOGETHER   OR  OTHER  APPROVED  MEANS. 


SLEEVES  TO  BE  PLACED  ON  ALTERNATE   OPPOSITE   ENDS  OF  DOWELS      HALF  THE   LENGTH   OF  THE 
DOWEL    ON  THE    END  ON  WHICH   THE    SLEEVE    IS    PLACED,    SHALL   BE    THOROUGHLY    COATED   WITH  MC-250 
BITUMINOUS    MATERIAL  OR   HEAVY    GREASE    TO   BREAK    THE  BOND. 

DOWELS     DOWEL   SLEEVES,    JOINT  FILLER    MC-250   AND  SEALER,   TOGETHER    WITH  THE  SUPPORTING 
DEVICES    NECESSARY    FOR  THE  PROPER    INSTALLATION   OF   THE  JOINT,    SHALL   BE   INCLUDED    IN  THE 
UNIT  PRICE   BID    PER  SQUARE   YARD    FOR    PC    CONCRETE  PAVEMENT. 


REVISED 

EFFECTIVE 

3lil7Z- 

<i///79 

STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  39 


DWG.  NO. 
16 


PC.  CONCRETE  PAVEMENT 
EXPANSION  JOINTS  A  COWEL  SUEEVES 


ADmNISTKATtm-eMOIMEmHS  OmSION 


SAWED  JCHUJ  WITH  DOWEL  BARS 

%m  CUT  MM.  >/>'    MAX    \t'  - 


I/,-    lUX   ^ 


ntV  WITH  JOMT  KtLEII 


I  OP  DOWtL   MAHS  It'C-C 


TW  CONTNACTON  SHALL  FUNMISn  CNAMS,  STAKE!  UtO/CW  EUPKWTMO  DCVICeS  CAMILE  HOLDWO 
THC  OOWILt  UCMKLT  AND  RIOIDLT,  IN  rHCIII  dCIIUIIICa  KtlTIOU.  THC  DOWCL  tUPfonTIM  DCMCCI  MAY 
K  FACTODT   ASSdMLCD     THE  COMTNACTOM    SHAUL   FUMISH   T>C   CIWMEEII  WtTN  DCTML  MMnMS  Of  T>CM 

ocvicEs,  A  turnciENT  tw  m  AiMkMCt  or  comtnuctiom,  pm  hi*  ApmrnAL.   amy  amioval  op  immitm 

Of  THCK  MVICCl   VULl  K  CONSIDCMO    TlNTATIVt    AHO   PWAL  APPROVAL  MALL  K  CONTINOCNT  UPON 
THEM  SATISnCTOttY  PENPOMMANCE 


DOWEL 


I  MAY  BE  PLACED  SY  MCKAMCaL  EOWPMCNT  IF  APPNOVCD    lY    THE  INOWEER. 


SAWED  COHTRACTION  JOINT 

*  CUT  MM  ■/>'    MAM    \t'  ■ 


nu.  WITH   MWT  KALH  IFIO  tPCC.  U-S-UOI  ■) 


SEE  tTAWAm  SPCCIP1CATI0H,  AffTICLE  M.CMlJIH)  POK  SAHCO  CONTKACTKM  JOMT  MTA*.! . 
WKM  MTCOTAL    cunt  II  CALLED  POM,   TMC  JOMT  SMALL  BE  CONTIffUCO  THNOUVH  TW  INTCMAL 


LONGITUDINAL     KEYWAY  JOINT 

SAW  CUT  MN  HAI 


ncL  WTM  JOMT  SCALEft  (PCB.  WtC.  n-S-l«OI  I) 


LONGITUDINAL     KEYWAY    JOINT   WITH   TIE  BARS 

tm  CUT  MM  t^'    MAX  )/•*' 

^PILL  WITH  JOMT  SCALM  (PCD  IKC  ■S-t-t40ll) 


iSBCOwd  Slab! 


^'4  X  M'  mnmn  nc  un 


iFiraf  SlobI 


MAXIMUM   IMCIN«  OP  TIC  MM  Z'S'C-C 


DEFOPMCD 

AStEMDLCD      ^^it"co^irKi.c^OR  SHALL^PwSJTM^njr  cSbiCeS  with  octail 

  I    ADVANCE    OF    COWTKUCTION,    PCM   HIS   APPiraVAL        ANY     APPROVAL    OP  OPAWWBS 

--    -  -  APPROVAL    SHALL    BE  CONTBtaCNT 


Of  THESE  DEVICES  SHALL  BC  CONSIDEHCD  TENTATIVE  AWO  FINi 
UPON  THCIR  SATIIFACTOftY  PERPOAMANCt.  JOMT  HAY  BE  USED 
ON  THE  PLANS 


BC  flIBIDLY  AMD  tECUnCLT    SUPPORTED    IN  THC  UOUIRCD    POSITION  AT 
on   »#PO«TtMB   DCVICES      THE  WJPPOBTIHS   DEVICES   MAT  BC  FACTOirv 
"  "     IMGt  OF  THESE  OCVICES. 


r  OTHER   LOCATIONS    IF    CALLED  PON 


INSVEASC  CONSTRUCTION  JOINT) 


STANDAftO  OMWIW 

KFBKMci:  owe.  m 
secTtoM  J»  

PC-  CONCRETE  PAVeuCNT 
SAWeO  Af/0  HErWAY  joflvrs 


RANDOM  RIPRAP 


SHOULDER  OF  ROADW&Y 


SEE  SPECIFICATIONS   FOR  GRADATION,     TYPES  AND  CONSTRUCTION  METHODS. 


HAND  LAID  RIPRAP 


r 


2.0'  MIN 


CUTOFF  WALL 


OOC3(  " 

OCDO  

cue:)  CD  CO  czjdx 


CZ)  CD  CD  CD  C3  CD  <=3  CP  CZD 

 ^cz3<:cJC70czic=» 


-  CDCr>CZ) 


CUTOFF  WALL 


ENDS  OF  RIPRAP  WALLS  SHALL  BE  KEYED  INTO   THE  EMBANKMENT   SLOPES  A 
MINIMUM  OF   2  FEET  FROM  OUTER  FACE  OF  THE  RIPRAP  FOR  THE  FULL   HEIGHT  OF 
THE   RIPRAP  WALL 

SEE  SPECIFICATION  FOR  GRADATION  AND   CONSTRUCTION  METHOD. 


ReVISED 

EFFECTIVE 

3///72 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  50 


DWG.  NO. 
25 


CULVERT  RIPRAP 


ADMINISTRATOR -ENGINEERINO  DIVISION 


EMBANKMENT  PROTECTION 


"T"  SHALL   BE    I  S' MINIMUM   UNLESS  OTHERWISE   SPECIFIED  ON  PLANS. 

"C"  SHALL  BE  2.0' MINIMUM  UNLESS  OTHERWISE  SPECIFIED  FOR  MORE  PROTECTION  DUE 
TO  SCOUR. 


I 


REVISED 

EFFECTIVE 

31 1171 

STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC 
SECTION  50 


DWG.  NO. 
26 


EMBANKMENT  PROTECTION 


ADUimsTRATOR-EnemeeRme  avistON 


tee,  dlqgrain  A 


-t  Structure 


- 1  i  - 

V>  "<D 


nits  au  par  It  r  uc  t  ure 


STRAIGHT  STRUCTURE 


3"  curb  section  shall  be 
monollthlcly  placed  with 
ttw  slope  protection  concrete, 
dinwislon  )oJnts  shall  run 
thru  3"  curb. 


'/^  '■  ctwmfer 


Joint*  may  be  sawed,  made  with  the 
approprlote  grooving  tools,  or 
removable  Inserts  of  an  opproved 


If  jolntt  are  sawed.  Sowing  of 
joints  shall  be  done  just  after 
concrete  hos  set, but  before  un- 

controlled  croclting  occurs. 


sand  gravel \ 
cushion  OS  required 


ng  steel 

VERTICAL  a  HORIZONTAL 
CONSTRUCTION  JOINT 
Use  as  need  In  placing  slab  When 
required  will  be  used  In  lieu  of  a  dimension 
joint  at  the  same  spacing  oe  o  dimension 
lolnt. 


SKEWED  STRUCTURE 


CAST  IN  PLACE  CONCRETE 

Locate  ioinis  as  indicated  on  the  plant.  If  construction 
Is  stepped  for  over  two  hours  a  construction  joml  thaH  be 
made.  Payment  shall  be  ihe  seme  as  lor  concrete  blocks 
Class  "D"  concrete  shoii  be  used  for  all  catt-in-pioce  concrete. 


VERTICAL  a  HORIZONTAL 
DIMENSION  JOINT 

To  be  placed  at  6'  vertical  spocing  or  as  noted 
To  be  placed  at  8'  horizontal  spacing  or  os  noted 
Joints  may  be  sowed,  made  with  grooving  tools, or 
removable  incerts  of  on  approved  type 


An  approved  one  half  Inch  expor^sion  joint  filler  thall 
be  used  wherever  the  cost  in  place  concrete  abuts  agomst 
any  part  of  the  bridge  structure. 


The  embankment  ilope  sholl  be  cleared  of  oil  bru&ii, debris 
and  rubble.  A  cushion  is  required  for  dirt  embankment  slopes.  A 
cushion  is  not  required  (or  gravelly  embankment  sk>pes.  All  slopes 
■hall  be  finished  to  a  reasonably  uniform  surface  or  to  the  slope 
Indicolad  ir  'he  bridge  plans.  All  loose  material  shall  be  compacted 
to  the  satisfaction  of  the  engineer.  Adiacent  slope  area  shall  be 
left  in  a  smooth,  uniform  condition. 


REINFORCING  STEEL 
(may  use  either  alternate  listed  below) 
3  bars  at  O'lO"  centers  ( horiz  3  vert  spacing) 
min.  cover  of  I  inch. 
!.   Welded  wire  tobric  6"ii  e"!!  6  qoge 


Sis  inch  lop  required  at  construction    jomtt    for  reinforcing 


STANDARD  DRAWINO 


REFERENCE . 
STANOARO  Spec. 
SECTION  30 


CONCRETE  SLOPE  PROTECTION 


\-a///79 
I  <£///?■» 


 ^inisTttATOn-oniMccttMa  avisiam 


NOTES 

specifications:  MONTANA  department  of  moHWArs  standard 

SPECIFICATIONS  FOR  ROAD  AND  BRIDGE  CONSTRUCTION,  ADOPTED 
OCTOeER I,I9T0  AND  ANY  AMENDMENTS  THERETO,  AND  SPECIAL  PRO- 
VISIONS SHALL  GOVERN  UNLESS  OTHERWISE  NOTED 

CONCRETE  ALL  CONCRETE  SHALL  BE  CLASS  AC-DC  UNLESS  OTHER- 
WISE NOTED.  CONCRETE  SHALL  CONFORM  TO  SECTION  40  OF  THE  SPEC- 
IFICATIONS CONCRETE  MAT  BE  PNEUMATICALLY  APPLIED. 

^  BANK  PROTECTION.  BANK  PROTECTION  SHALL  BE  TYPE  4  AND  SHALL 
CONFORM  TO  SUBSECTION  50  30  OF  THE  SPECIFICATIONS.  THICKNESS 
SHALL  BE  II" 

INLET  CONDITIONS  THE  INLET  IS  TO  BE  DEPRESSED  BELOW  THE  NATURAL 
DRAINAGE  BASIN  TO  PREVENT  FLOW  FROM  SIDE  CHANNELING  OVER  THE 
SLOPE  BEFORE  REACHING  THE  CHUTE. 


DITCH  GRADE 


WHEN  CONSTRUCTED  ON 
FILL  SLOPE  use  G'XG" 
WIRE  MESH  e  GA.  DELETE 
ON  CUT  SLOPE 


^TOP  OF  CUT 
a       (OR  '■ILL  SLOPE 


BANK  PROTECTION 
SEE  NOTES 


DEPRESS  4" 


DEPRESS  6" 


1  ^  1 — ^ — . 

< 

>^  -•  -• 

SECTION  A-A 


DIMENSIONS 

QUANTITIES 

A 

B 

C 

CONCRETE  CU.  YD. 

2-0 

4-0 

0-4 

0.7  CU  ro  +NX  051  CU.  YD  /LIN  FT. 

e-o 

4-0 

1  -  0 

0.9  CU  YD  f  NX  056  CU.  YD  /LIN  FT 

4-0 

B-0 

1-0 

Z.Z  CU  YD.+NX  105  CU.  YD.  /LIN  FT 

4-0 

8-0 

1  -e 

2  3  CU  YD  +NX  III  CU  YD  /UN  FT 

"excavation  AND  BANK  PROTECTION  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BIO 
FOR  CONCRETE 

STANDARD  DRAWING 

REFERENCE                        DWG  NO 
STANDARD  SPEC.  29 
SECTION  SO 

CONCRETE  DRAINAGE 
CHUTE 

REVISED 

EFFECTIVE 

3/1/72 

ABHiMiSTRATOP-eMmccRme  division 

PLACEMENT  AT  BOTTOM  OF  VERTICAL 
CURVE  SHALL  BE  AT  RI6HT  ANGLES 
TO  CENTERUNE  WITH  TAPER  ON  BOTH 
SIDES  OF  DRAIN. ^ 


PLAN  VIEW  OF  INLET 


2-0  WIDENING 


• 


ELEV.  OF  FRONT  EDGE  OF  TERMINAL  SECTION 
TO  BE  I.O'BELOW  ELEV.  OF  FINISHED  SHOULDER. 


SLOPE  FROM  WIDENED 
SHOULDER  TO  LIP  OF 
EMB.  PROTECTOR. 


SECTION  A-A 


GENERAL  NOTES 

CONDUIT  MAY  BE  EITHER  CIRCUMFERENTIAL  OR  HELICAL, 
e  AND  a  SHALL  BE  SHOWN  UNLESS  OTHERWISE  SPECIFIED 
IN  THE  PLANS  OR  BY  THE  ENGINEER. 
CONTRACTOR  SHALL  NOT  ORDER  PIPE  UNTIL  DIRECTED  BY 
THE  ENGINEER. 

FLARED  END  SECTION  MAY  BE  CALLED  FOR  ON  OUTLET 
END  WHEN  SPECIFIED  ON  PLANS 

EMBANKMENT  PROTECTOR  SHALL  BE  BID  AS  UNIT  PRICE 
BID  PER  LIN.  FT. 

THE  IZ" FLARED  END  SECTION,  IZ" CM  P  AND  BENDS, ARE 
TO  BE  INCLUDED  IN  TOTAL  LENGTH  OF  EMBANKMENT 
PROTECTOR 

ALL  OTHER  HARDWARE  SHALL  BE  INCLUDED  IN  THE  UNIT 
PRICE  BID  PER  LIN.  FT  OF  EMBANKMENT  PROTECTOR 

'^INCLUDED  WITH  ROADWAY  QUANTITIES 


APPmX  IV!  CU.  YD  TYPE  3  BANK  PROTECTION-  TO  BE 
PLACED  IN  MANNER  BEST  SUITED  TO  FIT  EXISTINB 
CONDITIONS 


OUTLET- DETAIL 


KEVISED 

EFFECTIVE 

a///79 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  56 


DWG.  NO. 
29 


EMBANKMENT  PROTECTOR 


ADMINISTATOR-ENamEEmNS  DIVISIOM 


METAL  TYPE 


-3/4" DIA  GALVANIZED  TIE 
RODS  ll/4"DIA.  BLOCK 


VARIABLE  STEP  BEVEL 
DIMENSION  "X  "  STD.  CWB. 
NO.  44 


UNBALANCED 
CHANNEL  OR 
ANGLE 


RIPRAP  AND  BEDDING  TO  CONFORM 
TO  STD.  DWG.  NO.  25  a  40 
RESPECTIVELY. 


SEE  STD  SPECS.  FOR 
DETAILED  PROVISIONS 


INTERLOCK  SHEETING 


CONCRETE  TYPE 


-PIPE  SHELL 


5 

MIN. 

^ANCHOR  BOLTS 

.* 

•5 

SEE  DETAIL 

6X6-6/6  W.W.F 
(TYP  FOR  C.M.P 
a  R.C.PL 


VARIABLE -SEE 
STD.  DWG.  NO.  44 


4' MIN.- 6' MAX. 


>M//V.  OF  S- 3/4" 0  GALV.  ANCHOR  BOLTS  IN 
WALL.  USE  MAX.  SPACING  OF  I.S'. 


%  '  9  GALV. 
ANCHOR  BOLT 


VIEW.  A- A   VARIABLE- SEE 
  STD  DWG  NO.  45 


«  3X3X'/4  WELD  TO  DBL. 
EXTRA  STRONG  PIPE 
THREADED  INSIDE  WITH 
STANDARD  ^4"  THREAD 


L 


MIN. 

CL. 

"X"IN  FT 

N 

DIA. 

ii/z:i 

Z.I 

zi/z:i 

N 

48" 

.4 

.9 

9 

4 

54' 

.4 

.9 

9 

4 

60" 

.4 

.9 

9 

4 

66' 

.6 

I.Z 

/.  / 

4 

7Z" 

.9 

1.  1 

1.0 

S 

78' 

1.  1 

1.7 

1.2 

5 

84" 

1.4 

1.4 

I.I 

6 

CUTOFF  WALL  FOR  METAL  CULVERT 


ANCHOR  BOLT  DETAILS 


LONG  FOR  METAL  PIPE 
LONG  FOR  CONCRETE  PIPE 


n=  number  of  anchor  bolts 

note:  grease  thread  to  keep 
moisture  out  on  concrete 
installation  only. 


notes:  DIMENSIONS  BETWEEN  MULTIPLE  S.PPC.  AND 
S.PP.A.C.  SHALL  BE  A  MAX  OF  6  FT.  AND  A 
MINIMUM  OF  4  FT.  UNLESS  OTHERWISE  NOTED. 
CONCRETE -CL  'DD" OR  EQUAL.  REINFORCING  MAT'L.  TO 
BE  INCLUDED  IN  UNIT  PRICE  BID  PER  CU.  YD  CONC 
ANCHOR  BOLTS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID 
PER  LIN.  FT.  OF  PIPE. 

SEE  STD.  DWG  NO.  40  B  41  FOR  BACKFILL  UNDER  CULVERTS. 
SEE  STD  DWG.  NO.  25  FOR  RIPRAP. 


REVISED 

EFFECTIVE 

3/I/7Z 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  73 


DWG.  NO. 
30 


CUTOFF  WALLS 
FOR  CULVERTS 


APPRi 


ADMINISTRATOR-ENeiNEEKme  DIVISION 


-  RIPRAP  WHERE  NECESSARY 
-I'MIN. 

VARIES -SEE  STD. 


.CONCRETE  BANK  PROTECTION 


3mN. 

SIDE  ELEV. 


•-RIPRAP  WHERE 
NECESSARY 
3/4"  f  ANCHOR  BOLTS  AT  ABOUT ^ 
I8"CENTERS  AROUND  ENTIRE 
PERIPHERY  OF  PIPE  EMBEDDED 
IN  CONCRETE.  (TYP  ALL  STRUC- 
TURES THIS  SHEET.)  SEE  DETAIL 
STD.  DWG.  NO.  30 


1  /^'^ — 

,6X6X6  GAGE  WIRE  MESH  REINFORCING 
THRUOUT  ENTIRE  STRUCTURE  (TYP.  ALL 
STRUCTURES  THIS  SHEET) 


CUTOFF  WALL  INLET  S  OUTLET 

FRONT  ELEV  ^no.  see  STD.  owe.  no.  30 

note:  dimensions  between  multiple 
pipes  shall  be  a  max.  of  6'a 
a  min.  of  4' unless  otherwise 

NOTED. 


.6"X6'X6  GA.  WIRE  MESH. 


n 

MIM.  I  I 

T  \  ^y— 

J  ^  

SECTION  A- A 


FRONT  ELEVATION  MULTIPLE  PIPES 


CL.  DD'  CONCRETE  OR  EOUAL.REINFORCING 
MAT'L.  TO  BE  INCLUDED  IN  THE  UNIT  PRICE 
BID  PER  CU  YDS.  OF  CONCRETE.  ANCHOR  BOLTS 
TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID  PER 


FRONT  ELEVATION  MULTIPLE  PIPES 


SECTION  B-B 


REVISED 

EFFECTIVE 

3/1/72 

STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  73 


DWG.  NO. 
31 


CONCRETE  EDGE  PROTECTION 
FOR  STRUCTURAL  PLATE  PIPE 
CULVERT  a  FOR  STRUCTURAL 
PLATE  PIPE  ARCH  CULVERT 


ADMINISTRATOR -ENeiNEemNe  DIVISION 


ARCH  CULVERT 


RIPRAP  WHERE  NECESSARY 


CONCRETE  BANK 
PROTECTION  ON  INLET 
AND/Ofi  OUTLET  END 


SIDE  ELEVATION 

CLASS  "DD"  concrete  OR  EQUAL, 
REINFORCED  MATL,  TO  BE  INCLUDED 
IN  THE  UNIT  PRICE  BID  PER  CU.  YDS. 
Of  CONCRETE  ANCHOR  BOLTS  TO  BE 
INCLUDED  tN  THE  UNIT  PRICE  BID  PER 
LIN.  FT.  OF  ARCH  CULVERT 


FRONT  ELEVATION 


3/4"  B  ANCHOR  BOLTS  @  ABOUT  18" 
CENTERS  AROUND  ENTIRE  PERIPHERY 
OF  PIPE  EMBEDDED  IN  CONCRETE. (TYR 
ALL  STRUCTURES  THIS  SHEET.)  SEE  3TD, 
owe.  NO.  30 


6'x6"x6  GAGE  WIRE  MESH 
REINFORCING  THRUOUT 
ENTIRE  STRUCTURE  - 


FRONT  ELEVATION  MULTIPLE  PIPES 


CUTOFF  WALL  INLET  B 
OUTLET  END.  SEE  STD. 
DWG.  NO.  30 


WFOR  ESTIMATING  PURPOSES  ONLY 

QUANTITIES  INCLUDE  CUTOFF  WALL  AND  EDGE  PROTECTION 


PIPE  CULVERT 


CONCRETE    BANK  PROTECTION 
ON  INLET  ANO/OR  OUTLET  CND. 


CL."DD"CONCRETE  OR  EQUAL, 
REINFORCING   WAT'L,  TO  BE 
INCLUDED  IN  THE  UNIT  PRICE 
BIO  Ptn  CU' VD9.  OF  CONCRETE 
ANCHOR    BOLTS  TO  BE  MCLUDEO 
IN  THE  ilNIT  PRIce  BIO  KB 
FT,  OF  PIPE  CULVERT. 


FRONT  ELEVATION 


ei6i6  8A.  WIRE  MESH 


SECTION     A  A 


3/4  9  ANCHOR  BOLTS©  ABT,  tB"  \ 
CENTERS  AROUND    ENTIRE  PER- 
IPHERY OF  PIPE  EMSCDDCD  IN 
CONCRETE  ITYP  ALL  STRUCTyRES 
THIS  SHEET)  3"'   — 


■  e    SAGE  WIRE  MESH^ 
FORCING  THRUOUT 
RE  STRUCTURE 


FRONT    ELETVATION    MULTIPLE  PIPES 


9li« 

SIftgl*  Pl»« 

Dual  Plp« 

•4.  Il.wir* 
ralnforcing 

no.  4 
Bar 

*q  ft.  m\r% 

ralfiforcing 

It, 
no.  4 
bOr 

eu  yd*. 

4B" 

238 

4  7.9 

6.2 

36  6 

759 

7.  4 

•4" 

241 

4  9.  3 

4.9 

34  3 

79.0 

7.0 

6  0" 

227 

50.9 

4.7 

319 

BI.5 

S.« 

7  2' 

2M 

94.0 

8.Z 

S«9 

8  •.6 

7.6 

B4" 

277 

67.2 

9.T 

403 

99-0 

t.3 

CUT  OFF  WALL  INLET 
8  OUTLET  END.  SEE 
STD  DWG  NO  30 


EFFECTIVE 


standard  drawing  

reference:  owg.  no 

stanoahd  spec.  32 

SECTION  73  

CONCRETE  EDGE  PROTECTION 
FOR  CONCRETE  CULVERTS 

—  Appro' 


-  Appr^v^ 


DIAMETER 
(inches) 

D» 

102 

0.8' 

126 

1.2' 

162 

2.2' 

ISO 

2.0' 

196 

2.6' 

210 

1.6' 

ALTERNATE  "A"  f 


,  jcRUSHEO  TOP 
ij  (^SURFACINO 


note:  see  std.  dwg  no.  so 

for  anchor  bolt  details. 

.**hr  =  height  of  riprap  (see  road  plan) 

*  on  the  design  102,  the  backfill  material  shall  be  crushed 
top  surfacing  only 


TOW  

.  ^CRUSHED  BASE  OR 
Z      SELECT  SURFACING 


6  <6  REINF  MESH 
6  GAGE 


ALTERNATE  f 


DIAMETER 
(inches) 

CONCRETE     QUANTITIES       (CU.  YDS.) 

BACKFILL 
RETAINER 

CUTOFF 
WALL 

TOTAL 
CONCRETE 

102 

0.1 

1.7 

1.8 

126 

0.2 

2.0 

2.2 

162 

0.4 

2.8 

3.2 

ISO 

0.4 

3.1 

3.5 

198 

0.6 

3.5 

4.1 

210 

0.3 

3.3 

3.6 

0.20  PL  MX  art 

SEAL  a 
COVER 


NOTE         CONCRETE    SHALL  BE  CLASS  "DD"0H  EQUAL. 

CONCRETE    QUANTITIES  ARE    FOR  ONE  END  ONLY. 

REINFORCING  MATERIAL  TO  BE  INCLUDED  IN  UNIT  PRICE  BID  PER  CU.  YD  CONC. 
ANCHOR    BOLTS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BIO  PER  LIN.  FT.  PIPE 


.  6  l6  REINF  MESH 
6  QAGE 

SECTION  A-A 


SURFACING      QUANTITIES      PER     LINEAL  FOOT 


DIAMETER 
(inchee) 

ALTERNATE  "a" 

ALTERNATE  "B" 

CUBIC  YARDS 

TON 

CUBIC  YARD 

TONS     BITUM.  MATL. 

TOP 
SURF. 

CR  BASE  OR 
SEL.  SURF 

COVER 

mat'l. 

PLANT 
MIX 

TOP 
SURF 

CR.  BASE  OR 
SEL.  SURF. 

PRIME 

PLANT 
MIX 

SEAL 

102 

0.  100 

126 

0  047 

0.156 

00093 

0096 

0045 

0  III 

0.0009 

00062 

00009 

16  2 

0  073 

0  489 

0  0I3S 

0  146 

0.069 

0  408 

0.0014 

0.0095 

0.0014 

ISO 

0  073 

0  446 

00142 

0  148 

0071 

0  375 

0.0014 

00096 

0  0014 

198 

0  088 

0.712 

0.0167 

0.176 

0  084 

0  627 

00017 

00114 

0  0017 

2  10 

0.074 

0  3S3 

0  0140 

0.141 

0  067 

0.267 

00014 

0.0092 

0.0014 

REVISED 


EFFECTIVE 


3/I/7Z 


STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  51 


DWG.  NO. 
33 


BACKFILL  RETAINER  AND  CUTOFF  WALL 
FOR  VEHICULAR  UNDERPASS 


ADUINlSTRATOK-ENaiNEERINa  DIVISION 


rxk»"  STRAP  IRON  FRAME 

\'  MESH  GALVANIZED  SCREEN 
SOLDERED  TO  IRON  FRAME. 
INLET  SCREEN  (NOT  TO  BE  USED 
UNLESS  RECOMMENDED  BY  THE 
ENGINEER)  TO  BE  ABSORBED  IN 
THE  UNIT  PRICE  BID  FOR  LINEAR 
FEET  OF  PIPE. 


"4^  BARS  JVT  12"  CENTERS" 

INLET  HEADWALL 


OUTLET  HEADWALL 


ALL  EXPOSED  CORNERS 
TO  BE  CHAMFERED  1" 
REINFORCING  STEEL  TO  BE 
NOT  LESS  THAN  it^"  TO 
NEAREST  FACE  OF  CONCRETE. 

D' INSIDE  DIAMETER 
T- THICKNESS  OF  SHELL 


INLET  a  OUTLET  HEADWALLS  FOR  R.C.P. 


CUL 

\/ERT 

CL.'OD'CONC 

OR  EQU»LCo^)Hi) 

REINF.  STEEL 
LBS. 

DIMENSION  TABLE 

DIA.'O" 

AREA 
SO.  FT 

IN- 
LET 

OUT- 
LET 

IN- 
LET 

OUT- 
LET 

L 

L' 

A 

B 

X 

F 

L" 

le' 

1.77 

.80 

.60 

69 

53 

2-6" 

2'- 2" 

l'-3" 

r-3' 

I'-ll" 

6.5" 

r-9" 

84" 

3.14 

1 .00 

.86 

85 

69 

3-0- 

2- 6" 

l'-6" 

1-6* 

2"-6" 

7" 

2'-l" 

so" 

4.91 

1.42 

1.14 

104 

85 

3-6" 

2-10" 

l'-9" 

r-9" 

3!-l" 

7.5" 

2'- 6" 

36" 

7.07 

1.84 

1.43 

126 

101 

4'-0" 

3'-2- 

2'-0" 

2'-0" 

3'- 8" 

8" 

2-10" 

42" 

9.62 

2.12 

1.73 

ISO 

117 

4L6" 

3'-6" 

2"- 3" 

2'-  3" 

4'- 3" 

e.s" 

3'- 2" 

48" 

12.57 

2.34 

2.07 

175 

134 

5-0" 

3i-l0" 

2'-6" 

2--  6' 

4'- 10" 

9- 

3'-6" 

INLET  a  OUTLET  HEADWALLS  FOR  C.M.R 


CULVERT 

CL.T30'  CONC. 
OR  EQUAL/c^-*! 

ftCii^r  STEEL 
LBS. 

DIMENSION  TABLE 

OIA."0" 

AREA 

SO.  FT 

IN- 
LET 

OUT- 
UET 

IN- 
LET 

OUT- 
L5T 

L 

L' 

A 

B 

H 

L" 

18" 

1.77 

.73 

.59 

62 

50 

2^6" 

2L2" 

I'- 3" 

l'-3" 

2!-6" 

r-9" 

24" 

3.14 

.91 

.76 

82 

54 

3-0' 

2'- 6" 

I'- 6" 

I'- 6" 

3"-0" 

2'-l" 

30" 

4.91 

1.06 

.95 

99 

66 

3-6" 

2'- 10" 

l"-9" 

l'-9" 

3'- 6" 

2'- 6" 

36" 

7.07 

1.68 

I.I  1 

1  16 

82 

4'-0-' 

3'- 2" 

2'-0" 

2!-0" 

4'-  0" 

2'- 10" 

42" 

9.62 

2.10 

1.40 

1  39 

105 

4!-6" 

3'- 6" 

2'-3" 

2'-3" 

4'-6" 

3-2" 

48" 

12.57 

2.32 

1.66 

162 

124 

S>-0" 

3'-ior 

2'-6" 

2'- 6" 

5!-0" 

3'- 6" 

REINFORCING  STEEL  AS  INDICATED  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID 
PER  CUBIC  YARD  OF  CONCRETE. 


REVISED 


EFFECTIVE 


\3///72\ 


STANDARD  DRAWING 


REFERENCE . 
STANDARD  SPEC. 
SECTION  73 


DWG.  NO. 
34 


INLET  AND  OUTLET  HEADWALLS  FOR 
R.C.P  AND  C.M.P.  PIPES 


 *IMMSTIIAnM-£NaM£CmiS  DMaOM 


2-0" 


PICTORIAL  VIEW  OF  TRANSITION 


SECTION  B-B 


PLACE  RE- BAR  M  CENTER  Of  WU.LS, 
SLAB,  ETC.  UNLESS  01MERWISE  NOTED. 


N0TE:SP»C1NG  HEINFORCINO  BAR  ABOUT  I2"EACM««Y 
TWOUOHOUT  STRUCTURE.  USE  CONTINUOUS 
BARS  IN  FLOORS  AND  WALLS  WHENEVER 
POSSIBLE.  WHEN  SPLICES  ARE  MADE,  LAP 
REINFORCING  BAR  1-6'. 


INSTALL  STRUCTURE  A 
MINIMUM  OF  30'FT  FROM 
NEAREST  DRIVING  LANE. 


I 

0 

'  ®I2"CENTERS 


SECTION  A-A 
FOR  CMR 


-•4  RE-BAR  HOOPS 

(LAP  I -6") 


TRASHRACKS  WILL  BE 
PROVIDED  WHEN  REQUIRED 
SEE  STD.OWG.  NO.  36 


ALL  EXPOSED  CORNER 
TO  BE  CHAMFERED  l'. 


SECTION  A-A 


PLAN  VIEW 


INLET  a  OUTLET  CONCRETE   TRANSITIONS  FOR  CM.P- 


CULVERT 

DIMENSIONS 

QUANTITIES 

(FT- 

IN.) 

B«- 

dtl'-O" 

B.dt2'-0" 

OIA."d" 

AREA 
SQ.FT 

6 

J 

H 

L 

T2 

W 

K 

Y 

B 

CL"DO" 

RE-^AR 
1  RS. 

B 

CLTOD- 

CONC. 

CU.YD& 

•4 

RErBAR 

LBS. 

B 

CL"DD" 
CONC. 
CUYUa 

■4 

RE- BAR 

1  BR 

18" 

177 

2-0 

0-5 

3-5 

3-0 

0-6 

2-9 

0-4 

1-3 

1-6 

o.e 

69 

2-6 

09 

74 

3-6 

1.0 

80 

24" 

314 

2-0 

0-7 

4-0 

4-0 

0-6 

3-3 

0-5^2 

1-6 

2-0 

1.2 

96 

3-0 

1.3 

102 

4-0 

1.4 

108 

30" 

4.91 

2-0 

0-9 

4-6 

5-0 

0-6 

3-9 

0-7 

1-9 

2-6 

1.5 

122 

3-6 

1.6 

129 

4-6 

1.7 

136 

36" 

707 

2-6 

0-1 1 

5-1 

6-0 

0-6 

4-3 

0-8 

2-0 

3-0 

2.1 

167 

4-0 

2.2 

174 

5-0 

2.3 

184 

42" 

962 

2-6 

1-0 

5-8 

7-0 

0-6 

4-9 

O-9I4 

2-3 

3-6 

2.6 

200 

4-6 

2.8 

211 

5-6 

2.9 

221 

48" 

1237 

2-6 

1-0 

6-3 

8-0 

0-8 

5-3 

0-1 1 

2-6 

4-0 

4  2 

257 

5-0 

42 

267 

6-0 

46 

276 

INLET  a  OUTLET  CONCRETE  TRANSITIONS    FOR  R.C.R 


CULVERT 

DIMENSIONS 

QUANTITIES 

(FT- IN.) 

B 

■d 

B«d«r-0" 

B'd+ 

'•-0' 

INSIDE 
DIA. 

INSIDE 
AREA 
SO?T 

G 

J 

H 

L 

T 

T2 

W 

K 

Y 

B 

CL.'DOr 
CONC. 
CU.YDS. 

*4 

RE- BAR 
LBS. 

8 

CLUD" 
CONC. 
CU.YDS. 

•4 

RE- BAR 
LB& 

B 

CL'DD" 
CONC. 
CU.YDS. 

«4 

RE-BAR 

LBS. 

18" 

1.77 

2-0 

0-5 

3-8 

3-0 

0-^ 

0-6 

3-2 

0-4 

1-3 

1-6 

0.9 

74 

2-6 

0.9 

80 

3-6 

1.0 

85 

24" 

3.14 

2-0 

0-7 

4-3 

4-0 

0-3 

0-6 

3-9 

0-5lj 

1-6 

2-0 

1.2 

100 

S-0 

1.3 

106 

4-0 

1.4 

112 

30" 

4.91 

2-0 

0-9 

4-10 

5-0 

0-^ 

0-6 

4-4 

0-7 

1-9 

2-6 

1.6 

127 

3-6 

1.7 

134 

4-6 

I.S 

141 

36" 

707 

2-6 

0-1 1 

5-6 

6-0 

0-4 

0-6 

4-11 

0-8 

2-0 

3-0 

2.2 

174 

4-0 

2.3 

181 

5-0 

2.4 

191 

42" 

9.62 

2-6 

1-0 

6-1 

7-0 

0^ 

0-6 

5-6 

0-9li 

2-3 

3-6 

2.7 

212 

4-6 

2B 

222 

5-6 

2.9  • 

232 

48" 

12.57 

2-6 

1-2 

6-8 

8-0 

0-5 

0-B 

6-1 

0-1 1 

2-6 

4-0 

4.2 

267 

5-0 

4.4 

277 

6-0 

4.6 

287 

REINFORCING  STEEL  AS  INDICATED  TO  BE 
INCLUDED  IN  THE  UNIT  PRICE  BID  PER  CUBIC 
YARD  OF  CONCRETE 


REVISED 

EFFECTIVE 

3/I/7Z 

STANDARD  DRAWING 


REFERENCE. 
STANDARD  SPEC. 
SECTION  73 


DWG.  NO. 
35 


CONCRETE  IRRIGATION  INLET  AND 
OUTLET  TRANSITION  FOR  R.C.P.  AND 
C.M.P.  PIPES 


ADUINISTKATOK-ENBINEERme  DIVISION 


SEE  HINGE  DETAIL 


/^HEADWALL 


TIE  U-BOLTS 
TO  HEAOWALL 
RE-BAR. 


PLAN  VIEW 


HINGE  DETAIL 


EE  HINGE  DETAIL 


•Vdia  extra  strong  galv.  steel  pipe. 
(  outside  dia.-  i.oso") 
( inside  dia  -  0.742"  ) 

(PIPE '1.47  lb/linear  Ft) 
OR 

*Vdia  reinforcing  bar 

(re-bar •1.043  lb/linear  ft) 


note: 


PAINT  ALL  WELDS  AND  OTHER  NON-GALVANIZED 
PARTS  IN  ACCORDANCE  WITH  STANDARD  SPECS. 
91."  PAINTS  AND  PAINTING.' 
USE  OF  PIPE  OR  RE-BAR  FOR  TRASHGUARD  TO 
BE  DETERMINED  BY  THE  ENGINEER. 

W  =  CENTER  TO  CENTER  PIPE  OR  RE-BAR  SPACING. 


SIDE  VIEW 


CULVERT 
DIA  "d" 
INCHES 

DIMENSIONS 
(FT) 

B 

(FT-IN.) 

B-d 

VG  S.P  0R"5  RE-BAR 
♦  (FT) 

V'U-BOLT  (NO.) 
(WITH  PLATE) 

A 

C 

E 

F 

S 

W 

G 

18 

I.IO 

.95 

2.04 

.80 

2.76 

33 

.25 

1-6 

19.6 

2 

24 

1.45 

1.20 

2.55 

1.30 

3.46 

30 

.50 

2-0 

24.5 

2 

30 

1.83 

1.60 

3.13 

1.75 

4.32 

.50 

.75 

2-6 

36.6 

2 

36 

2.19 

1.95 

3.62 

225 

502 

.50 

.90 

3-0 

49.3 

2 

42 

^se 

223 

413 

^78 

5.7S 

.67 

1.20 

3-6 

52.4 

2 

48 

2.90 

2.41 

4.60 

330 

6.70 

.67 

ISO 

4-0 

62.3 

2 

CULVERT 
DIA."d" 
INCHES 

DIMENSIONS 

(FT) 

B-dtl'-O" 

B 

(FT.-IN.) 

«G.S.R  OR  *S  RE- BAR 
»  (FT) 

VU- BOLT  (NO.) 
(WITH  PLATE) 

A 

C 

E 

F 

S 

W 

G 

18 

1.85 

.88 

2.18 

.75 

276 

.33 

.25 

2-6 

237 

2 

24 

2.19 

1.15 

262 

125 

346 

.50 

.50 

3-0 

27.7 

2 

30 

260 

1.51 

3.22 

1.70 

432 

.50 

.70 

3-6 

39.5 

2 

36 

2.90 

1.85 

3.71 

Z2S 

502 

.50 

.90 

4-0 

53.3 

2 

42 

323 

220 

4.20 

2.75 

575 

.67 

1.15 

4-6 

56.7 

2 

48 

3.51 

2.36 

4.71 

3.25 

670 

.67 

1.45 

5-0 

65.4 

2 

CULVERT 

DIA.'d" 
INCHES 

DIMENSIONS 
(FT) 

B»d*2-0" 

B 

(FT-IN.) 

G.S.R  0R"5  RE-BAR 
♦  (FT) 

l/4'U-fl0LT(N0.) 
(WITH  PLATE) 

A 

C 

e 

F 

S 

W 

G 

18 

262 

.83 

2.25 

.70 

2.76 

.33 

.20 

3-6 

27.5 

2 

24 

241 

IJO 

2.85 

1.20 

3.46 

.50 

.45 

4-0 

32.0 

2 

30 

3.28 

1.42 

332 

1.65 

4.32 

.50 

.65 

4-6 

43.6 

2 

36 

3.60 

1.78 

3.78 

2.20 

5.02 

30 

.90 

5-0 

572 

2 

42 

392 

215 

4.32 

2.72 

5.75 

.67 

1.15 

5-6 

603 

2 

48 

414 

2.30 

4.80 

3.20 

670 

.67 

1.45 

6-0 

677 

2 

DIMENSIONS  AND  OUANITIES  AR£  FOR  ESTIMATING  PURPOSES  ONLY. 


REVISED 

EFFECTIVE 

3///7Z 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  73 


DWG.  NO. 
36 


TRASHGUARD  FOR  CONCRETE  IRRIGA 
TION  INLET  AND  OUTLET  TRANSITION 
STRUCTURES 


ADUINISTftATOir-ENOINEEmNe  DIVISION 


I-PIPE  INSTALLATION  AND  BEDDING 

(CLASS  C,  MODIFIED) 


2 -ROCK 


SIX  FILL 
(ttt  not*  CJ 


OePTH  =0  I'Of  THE  DIAUeTER  OF 
PIPE  <  IM  nort  A I  

SILTY  LOAH,  LOAM  OP  SAND 

rmcKtxss  to  be  iz"mii.  and  to 

ae  USMTLY  AND  UNIFOPULY 
COMPACTED   


SILTY  LOAM  OP  SAND  POUBHLY  SHAPED 
TO  FIT  BOTTOM  OF  PIPE  AND  THEN 
■  COMPACTED  AT  HAUNCHES  AND  SIDES  OF 


3 -FOUNDATION  STABILIZATION 


SIDE  FILL 
( tM  not*  CI 


LOOSE  BRANULAR  FILL,  ROUGHLY  SHAPED 

TO  FIT  BOTTOM  OF  PIPE  AND  THEN  COMPACTED 

AT  HAUNCHES  AND  SIDES  OF  PIPE 


DCPTH  •  0.1' OF  THE  DIAMETER 
OF  PIPE  (m  mn  A  ) 


OR  AS  DIRECTED  BY  THE  ENGINEER 


NOTES 

(A)  FOR  STRUCTURAL  PLATE  PIPE,    THE  LENGTH  OF  BEDDING  ARC  NEED  NOT  EXCEED   WIDTH  OF  BOTTOM 
PLATE. 

(B)  BEDDING    BLANKET  OF  SILTY  LOAM  OR  SAND  ROUGHLY  SHAPED    TO  FIT  BOTTOM   OF  PIPE  MINIMUM 
THICKNESS   BEFORE  PLACING  PIPE   IS  3" 

(CI       SIDE  FILL  TO  BE   COMPACTED    IN   S"  LAYER^    TO  DENSITY   SPECIFIED    FOR   ADJACENT  EMBANKMENT 
SEE  ARTICLE  II  OS   OF  STANDARD  SPECIFICATIONS   FOR    THE  DENSITY  REOUIREMENTS 


REVISED 


EFFECTIVE 


3///72 


STANDARD  DRAWING 


REFERENCE 
STANDARD  SP£<^ 
SECTION  54 


DWG.  NO 
40 


C.SR  a  SS  PR 
CULVERT  BEDDING 


ADMINISTRATOR- ENGINEERING  DIVISION 


-MIN.=  1/4  INSIDE  DIAMETER 
LOAD  FACTOR =  3.0 


TYPES  OF  TRENCH  BEDDING 


FINE  GRANULAR 
MATERIAL 


LOAD  FACTORS  1.9 
CLASS  B 


THOROUGHLY 
TAMPED 


LOAD  FACTOR  =1.5 
CLASS  C 


TOP  OF  EMBANKMENT J 


EXCAVATE  a  REFILL  WITH 
LOOSE  COMPRESSIBLE  BACKFILL 


,  ZBc  OR  12  I 
WHICHEVER  iS  LESS 


CLASS  8-1 


TYPES  OF  EMBANKMENT  BEDDING 


TOP  OF  EMBANKMENT^ 


rMIN.' 


10 


2000*  CONCRETE 
OR  BETTER 


MIN  -s^r 

SHAPED 

TO  FIT  PIPE  IN  4"  FINE  GRANULAR 
MATERIAL 


ROCK 
EARTH  CUSHION 


CLASS  A 


CLASS  B 


CLASS  C 


DESCRIPTION  OF  BEDDING  CLASSES 

CLASS  A  CONCRETE  CRADLE  BEDDING.      The  lower  port  of  the  pipe  exterior 
iholl  be  bedded  in  o  continuous  cradle  conjtructed  of  2000  pound  concrete  or  better, 
having  a  minimum  thicknesi  under  the  pipe  of  one-fourth  the  nominal  inside  diameter 
and  extending  up  the  sides  of  the  pipe  for  a  height  equal  to  one-fourth  of  the  outside 
diameter.  The  cradle  sholl  hove  a  width  ot  leost  equal  to  the  outside  diameter  of 
tfw  pipe  plus  8"  ond  it  sKoll  be  constructed  morwiithlcally  without  horizontal  con- 
struction joints. 

CLASS  B  BEDDING.      (1)  This  class  of  bedding  for  embankment  condition  Is 
applicable  only  when  the  projection  ratio  1$  not  greoter  than  0.7.   The  pipe  shall 
be  carefully  bedded  on  fine  granular  materials  over  on  earth  foundation,  accurotely 
shoped  by  meons  of  a  templote  to  fit  the  lower  part  of  the  pipe  exterior  for  at  least 
10%  of  the  culvert  overoll  height.  Compoctable  soil  material  shall  then  be  rammed 
and  tamped  in  toyers  not  more  than  6"  thick,  around  the  pipe  for  the  remoinder  of 
the  lower  20%  of  its  height.     Bockfllting  to  the  top  of  the  pipe  shall  conform  with 
the  applicable  provisions  of  the  standord  specifications. 

(2)  For  trench  conditions,  the  culvert  is  placed  as  described 
in  B  {1)  except  thot  the  eorth  foundation  needs  to  be  shaped  to  fit  the  lower  p<Tt 
of  the  culvert  exterior  for  a  width  of  ot  least  60%  of  the  culvert  breadth.  Then 
the  remainder  of  the  culvert  Is  entirely  surrounded  to  a  height  of  at  least  12"  above 
its  top  by  gronular  materiol  ploced  by  bond  to  fill  all  spaces  under  and  adjacent  to 
the  culvert.  The  fill  is  tamped  thoroughly  on  each  side  ond  under  the  culvert  as 
far  as  practicable  in  loyen  not  to  exceed  6"  in  thickness. 

CLASS  B-I  BEDDING.     In  this  type  of  instollation,  sometimes  called  The  Imperfect 
Trench  Method,  the  pipe  culvert  shall  be  first  installed  in  occordance  with  the  require- 
ments of  B  (2).  Then  the  fill  shall  be  compocted  at  each  side  of  the  pipe  foi  o  lateral 
distance  equal  to  twice  the  outside  diameter  or  12",  whichever  is  less,  ond  carried 
up  to  an  elevation  above  the  top  of  the  pipe  equol  to  the  outside  diameter  of  the  pipe 
plus  12".  Next  a  trench  equal  in  width  to  the  outside  diometer  of  the  pipe  shall  be 
dug  in  the  fill  directly  over  the  culvert,  down  to  on  elevation  12"  above  the  top 
of  the  pipe.   Core  sholl  be  exercised  to  keep  the  sides  as  vertlcol  as  possible. 


After  tf>e  trench  Is  excavated,  it  shall  be  refilled  with  loose,  highly  compressible  soil 
material.    Straw,  hoy,  leaves,  brush  or  sowdust  may  be  used  to  fill  the  lower  one- 
fourth  to  one-third  of  the  trench  in  order  to  insure  high  compressibility  of  this  bockfill. 
The  backfill  of  straw,  hoy,  etc.  shall  not  be  carried  closer  than  10'  to  the  outside 
slope  of  the  fill;  the  outside  10'  shall  be  composed  of  impervious  material,  tf>oroughly 
compocted.  After  the  backfill  is  completed,  the  bolance  of  the  fill  shall  be  constructed 
by  normal  methods  up  to  the  finished  grode  of  embankment. 

CLASS  C  BEDDING.      For  projecting  embankment  culvert,  this  method  of  bedding 
is  be<lded  with  "ordinary"  core  in  an  earth  foundation  shaped  in  the  form  of  an  ore 
to  fit  the  lower  port  of  the  culvert  exterior  with  reasonably  closeness  for  ot  least  10% 
of  Its  overoll  height.  The  remainder  of  pipe  shall  be  surrounded  by  material  placed 
by  hand  tools  to  fill  completely  all  spaces  under  and  odjocent  to  tt>e  pipe.  Backfilling 
to  the  top  shall  then  be  completed  as  specified  in  the  stonderd  specifications.  If  the 
culvert  is  placed  on  rock  foundations,  projecting  embankment  culvert  pipes  are  bedded 
on  an  earth  cushion  having  o  minimum  allowable  thickness  of  12"  +  and  with  the  eorth 
foundation  carefully  shaped  ond  filled  around  the  culvert  the  some  as  ordinary  proj«cting 
en^ankment  bedding  on  on  earth  foundation. 

CLASS  C  -1  BEDDING.  The  pipe  shall  be  installed  In  ocoordonce  with  Clan 
C  Beddlr^g.  The  Imperfect  trench  method  shall  Iben  be  used  described  uitder 
Closs  B  -  1  Bedding. 

When  natural  ground  material  simulotes  bedding  material,  no  special  bedding 
material  need  be  used.  Use  Class  "C"  unless  otherwise  noted  on  plans. 

COMPACTION.    All  foundotions  shall  be  compacted. 


R£VIS£D 

EFFECTIVE 

3///7Z 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  54 


DW&  NO. 
41 


R.C.P. 
CULVERT  BEDDIN6 


AOmNISTKATOH -£N«INCa>IMt  UVimU 


s'/e'TAB  sPAcne 


TOP  SECTION 


PERSPECTIVE  VIEW 


'/a'  *  H0LES(4  PEO'D.) 


^/le'X  I' CARRIAGE 
BOLTS  a  WINS  NUTS 
(GALVANIZED)  (4 
REQ'D.  EACH) 


'  '/I6'X  '/le'SOUARE 
H0LE(4  REQ'D.) 


notes: ALL  MATERIAL  SHALL 
BE  O.OSZ" 

SUBDRAIN  PIPE  SECTIONS  SHALL 
CONFORM  TO  A.A  S.HO.  M-I36-6S 

GALVANIZING  OF  NUTS,  BOLTS,  END 
SCREEN,  END  CAP  AND  OTHER  LIKE 
PARTS  SHALL  CONFORM  TO  A.S.T.M. 
A  IS3. 


COUPLING  BAND  DETAILS 


END  CAP 


f  srM.' 


1      1  f  V 

4 

3/32- 

-1  - 

'/I6'  CONSTANT 


'/4- SPHERICAL  RADIUS 


SECTION  A-A 


END  VIEW 


PERSPECTIVE  VIEW 


notes:  MATERIAL  TO  BE  18  GA.  COPPER  BEARING 
GALVANIZED  STEEL. 

END  OF  CAP  TO  FIT  SNUG,  WHEN  INSERTED 
INSIDE  END  OF  UNDERDRAIN. 

TOLERANCES  ARE  ±  '/IG" EXCEPT  AS  SHOWN. 

'/Z'  GALV.  MESH  SCREEN,  SHAPED  LIKE  THE 
CAP,  TO  BE  PROVIDED  FOR  EACH  PIPE  OUTLET 


STANDARD  DRAWING 


reference:  dwg.  no. 

STANDARD  SPEC.  42 
SECTION  69 


SEMICIRCULAR  UNDERDRAIN 


REVISED 

EFFECTIVE 

3/1/72 

ADUINISTRATOR-ENSIHEEIIINO  DIVISION 

FOR  PERFORATED  CORRUGATED  METAL  PIPE,  SEMI- CIRCULAR 
SUBDRAIN  OR  ^OPEN  JOINT  CONCRETE  PIPE 


I'-O' 


-PERFORATED  CORRUGATED  METAL, 
SEm- CIRCULAR  SUBDRAIN,  VITRIFIED 
TILE,  CONCRETE  OR  ANY  OTHER  PIPE 
AS  SPECIFIED  ON  PLANS. 


note:  USE  PULLBOARDS  OF  D +  6" HEIGHT  TO 
SEPARATE  NO.  I  a  NO.  2  MATERIAL  DUR- 
PLACEMENT  AND  THEN  REMOVE. 


FILTER 
GRADATION 

PERCENT  PASSING  STD.  A.S.T.M.  SIEVE 

2 

l'/2 

l'/4 

1 

3/4 

1/2 

NO.  4 

8 

16 

50 

100 

NO.  1 

100 

95-100 

65-95 

35-80 

5-30 

0-10 

NO.  2 

100 

95-100 

70-95 

35-70 

10-30 

0-5 

*N0TE:  when  OPEN  JOINT  PIPE  IS  USED  JOINT  SHOULD  BE  WRAPPED 
WITH  BRASS,  BRONZE  OR  COPPER  NO.  4  MESH  HARDWARE 
CLOTH  BEFORE  FILTER  MATERIAL  IS  PLACED 

BOTH  GRADATIONS  SHALL  BE  COMBINED  AND  BID  AS  "FILTER 
MATERIAL. 


REVISED 

EFFECTIVE 

3///7Z 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  54 


DWG.  NO. 
43 


FILTER  MATERIAL 
FOR  UNDERDRAINS 


ADmNISTRiiTOH  -  ENeiME£mNa  DIViaiOM 


nOMWM  WIDTH 


COVER 


BOTTOM  t  LENGTH 


2.0'  MIN.  FOR  FUTURE  RIPRAP 
X 


,/'^~^AREAV\y\, 

.  8  = 

ANCHOR  BOLTS 

4'UIN 

D=X+3 

note:  FOR  DETAILS,  SEE  STANDARD  DWS.  NO.  30 
COVERING  CUTOFF  WALLS 


DIA. 

X  X 

H  IN  FEET  FOR  BEVELS  OF: 

V  x 

AREA  "A" 

(IN) 

(FT) 

L5:i 

2:1 

(FT) 

SO.  FT 

48 

1.000 

3.000 

4.000 

2  000 

2.46 

54 

I.I2S 

3.375 

4.500 

2.250 

3.11 

60 

1  250 

3.750 

5.000 

2.500 

3  83 

66 

1.375 

4.125 

5.500 

2.750 

4.44 

72 

1.500 

4.500 

6.000 

3.000 

5.53 

78 

1.625 

4.875 

6.500 

3.250 

6.61 

84 

1.  750 

5.250 

7.000 

3.500 

7.51 

90 

1.875 

5.625 

7.  500 

3.750 

8.61 

96 

2.000 

6.000 

8.000 

4  000 

9.81 

102 

2.125 

6.375 

a  500 

4.250 

11.08 

108 

2  250 

6.750 

9.000 

4.500 

12.42 

114 

2.375 

7.  125 

9  500 

4/750 

13.84 

120 

2.500 

7.500 

1 0. 000 

5.000 

15  38 

126 

2.625 

7.875 

10.500 

5. 250 

16.98 

132 

2.750 

8.250 

11.000 

5.500 

18.50 

TOLERANCE  OF  ±  4  %  WILL  BE  ALLOWED  IN  ALL  DIMENSIONS. 

USE  SHEW  ENDS  WHEN  SKEW  IS  GREATER  THAN  IS'  BUT  NOT  GREATER 

*  FOR  ELLIPTICAL  PIPE,  INCREASE  VERTICAL  DIMENSIONS  BY  PERCENT 


DIA. 

X  X 

H  IN  FEET  FOR  BEVELS  OF: 

V  X 

areaV 

(IN) 

(FT) 

1.5:1 

2:1 

(FT.) 

SO.  FT 

138 

2.875 

8.625 

11.500 

5  750 

20.30 

144 

3.000 

9.000 

12000 

6.000 

22. 10 

ISO 

3.125 

9.375 

12  500 

6.250 

24  00 

156 

3.250 

9.750 

13.000 

6  500 

25.9 

162 

3.375 

10  125 

13.500 

6.7S0 

27.9 

168 

3.500 

10.500 

14.000 

7.000 

30.1 

174 

3.625 

10.875 

14.500 

7.250 

32.2 

180 

3.750 

11.250 

IS. 000 

7.500 

34.5 

192 

4.000 

12.000 

16.000 

8.000 

39.3 

198 

4.125 

12.375 

16. 500 

8.250 

41.7 

204 

4.250 

12.750 

17.000 

8.500 

44.2 

210 

4.375 

13.125 

17.  500 

8.750 

46.9 

216 

4.500 

13.500 

18  000 

9.000 

49.7 

228 

4.750 

14.250 

19.000 

9.500 

55.5 

240 

5.000 

15.000 

20.000 

10.000 

61.5 

252 

S.2S0 

IS.  750 

21.000 

10.500 

67.7 

UN  45'. 
ELLIPSE. 


REVISED 

EFFECTIVE 

zli/rs 

STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  59 


DWa.  NO. 
44 


STEP  BEVEL  FOR 
CIRCULAR  C.S.P  aS.S.P 


ADMIMISTRATOK -ENBINEEmNB  DIVISIOH 


- 


ROADWAY  WIDTH 


///////////////////////////////////////// 


L- BOTTOM  t  LENGTH 


Z.O'  MIN  FOR  FUTURE  RIPRAP 


"-La: 


4.0' MIN. 

t 

MIN. 

1 

ANCHOR 

BOLTS 

ji  n  nininn  in/;/\ 
W//    AREA  "A"  J 

NOTE- FOR  DETAILS.  SEE  STANDARD  DWS.  NaSO 
COVERING  CUTOFF  WALLS. 


H  IN  F£Et 

SPAN 

RISE 

EOUIV. 

FOR  BEVELS  OF 

V 

X 

AREA 

DIA. 

i'/2:i 

2.1 

2'/2:i 

"A" 

18' CORNER  PLATES 

6'-l" 

4'- 7' 

66 

3.5 

4.7 

5.8 

2.3 

2.3 

12 

e'-9' 

4'- II" 

72 

3.8 

5.0 

6.3 

2.5 

2.4 

14 

7'-3" 

5'-3" 

78 

4.8 

6.3 

7.9 

3.2 

2.1 

14 

r-ii' 

S'-7' 

84 

5.1 

6.8 

8.5 

3.4 

2.2 

15 

B'-7" 

S'-ll" 

90 

5.4 

7.2 

8.9 

3.6 

2.3 

17 

9' -4" 

6'-3" 

96 

5.7 

7  7 

9.5 

3.8 

2.4 

19 

9'-9" 

e'-7" 

102 

6.8 

8.8 

II.O 

4.4 

2.2 

19 

IO'-8' 

«'-/;" 

108 

6.3 

8.3 

10.4 

4.2 

2.8 

25 

II' -5" 

7'-3' 

114 

6.6 

8.8 

II.O 

4.4 

2.8 

27 

ll'-IOf 

7'-7" 

120 

7.7 

10.2 

12.7 

5.1 

2.5 

26 

12'- 6' 

7--II" 

126 

7.9 

10. S 

13.1 

3.3 

2.7 

29 

IZ'-IO" 

a'-4" 

132 

9.0 

12.0 

15.0 

6.0 

23 

25 

31"  CORNER  PLATES 

l4'-0' 

9'-S" 

144 

9.6 

12.8 

16.0 

6.4 

3.3 

38 

l5'-4" 

IO'-4" 

156 

10.2 

13.6 

17.0 

6.8 

3.5 

44 

l6'-6' 

ll'-O" 

168 

11.4 

15.2 

19.0 

7.6 

3.4 

47 

IT'-II" 

ll'-B" 

180 

12.2 

16.2 

20.2 

8.1 

3.6 

53 

l9'-3' 

ie'-4" 

192 

12.8 

17.0 

21.2 

8.5 

3.8 

60 

ZO'-S' 

l3'-0- 

204 

I3.B 

18.4 

23.0 

9.2 

3.8 

63 

TOLERANCE  OF  ±  4%  WILL  BE  ALLOWED  IN  ALL  DIMENSIONS. 

USE  SKEW  ENDS  WHEN  SKEW  IS  GREATER  THAN  15' BUT  NOT  GREATER 
THAN  45'. 


HC  MEASURED  VERTICALLY  FROM  FINISHED  LOW  SHOULDER  TO  TOP 
OF  PIPE. 

IF  POSSIBLE  IT  IS  DESIRABLE  THAT  TOP  OF  PIPE  BE  PLACED  A  MIN. 
OF  1.0'  BELOW  SUBGRADE  SURFACE. 


REVISED 

EFFECTIVE 

3///7Z 

STANDARD  DRAWING 


REFERENCE- 
STANDARD  SPEC. 
SECTION  S9 


owe.  NO. 

4S 


BEVEL  ON  STRUCT. 
PLATE  PIPE-ARCH 


r 


CONNECTIONS 


ARCH  PIPE 


ROUND  PIPE 


HOLES  ON  12"  CENTERS  M/W.  - 
ELEVATION 


TYPICAL  CROSS-SECTION 
(ILLUSTRATED  WITH  TYPE  3  CONNECTION) 


PIPE 

MIN 
THICK- 
NESS 

DIMENSIONS 

Typ« 
CoMwelor 

111".., 

0.0«4 

0.O6* 

K) 

i 

0.064 

ti' 

0XM4 

M 

00<4 

0.0  rt 

to 

2 

0.0T« 

2 

0.109 

0.109 

S 

0  109 

IB 

50 

12 

102 

3 

«o" 

0  109 

It 

BT 

S 

se" 

0.109 

le 

S6 

IZ 

IZO 

9 

72" 

0.109 

IB 

39 

12 

8T 

126 

3 

7B" 

O.IOS 

IB 

42 

12 

87 

IS2 

3 

S4" 

O.IOS 

IB 

4S 

BT 

ISB 

3 

FLARED  END  TERMINAL  SECTION  TO  BE  INCLUDED  IN 
LENGTH  OF  PIPE  SHOWN  ON  PLANS. 

ALL  RARTS  ARE  TO  BE  GALVANIZED  IN  ACCORDANCE 
WITH  AASHO  M-36 

ANY  AREAS  WHERE  GALVANIZING  IS  BROKEN  OR  METAL 
IS  BARE  SHALL  BE  PAINTED  WITH  ONE  COAT  OF  RED  LEAD  OR 
ZINC  CHROMATE  PRIME  AND  TWO  COATS  OF  ALUMINUM  PAINT. 


STANDAftO  DRAWING 

kference:                owg.  u 
stammro  spec.  46 
sect/on  scam  97  

flared   end  term/ml  section 
-corrugated  metal  pipe- 


TYPE  "A" 


StCTION  K-K 


END  View 


TONGUE  END  ON  MLET  END  SECTION 


DIAM 

SLOPE 

T 

A 

B 

c 

0 

E 

F 

SO* 

z:i 

Z'll" 

8* 

3'r 

3'3" 

8' 

72' 

IjB6  1 

7" 

3" 

fa" 

e'3" 

9' 

6" 

•4' 

a' 

3' 

r^i 

fs- 

»'3^ 

lO" 

TIE  aOL"^.     TIE  BOLTS  TO  St  'JSEO  Ott  JZ"  A10  W 
FURED  tND  SECTIOMS.     TllREt  TII  "OLTS,  Out  AT  TOP 
ANC  «il  ON  EACH  Stl>E  AT  THE  HOtltnrUL,  SHALL  M 
USED  IWEN  REQUmEI).     All.  PAITS  SHALL  IE  -,1LWN- 
IZFD, 

CONSTRUCTION, 
CWSS  lit.  (BVS 


{EFFECTIVE  \ 


STANDARD  DRAwm 


REFERENCE. 

snmoARD  spec. 
secTiOH  *t 


PREPABRtCATED  TEPtmAL  SECTKN 
FOR  REINFORCED  CONCRETE  PIFE 


Longitudinal  Section 


Transverse  Section  a  End  View 


i8" 

■11 LH ' 

5f«M|RISE 

A.* 

T 

A 

B 

D 

E 

F 

G 

H 

J 

K 

L 

0 

Q   ■  R 

S 

l.i 

.?-?  I.'/S' 

;/>' 

^' 

1     ,  J 

2  5 

j1  ^  ' 

.-.25 

-.5 ' 

^' 

% 

/V 

50" 
36" 
42". 

.■V 

.  % 

/' 

<  ■  ■ 

:''ss 

3  ^ 

f< 

.•■4- 

■>«" 

■''  / 

2h 

.sri 

IS' 

£■  i 

a.e 

A," 

/t' 

*• 

<f  * 

20  ' 

i-":S 

■i' 

48" 

54" 
60' 

:i  < 

H't  JS" 

s" 

J'' 

^  ■ 

2  " 

^' 

xi- 

^  J 

23t 

.•■»..» 

if    -so  • 

4*- 

<" 

2!^' 

J'/ 

If;: 

w 

32'r. 

m 

■'4" 

.■'V 

S" 

•?* 

5 

23 ''i' 

J  V 

72" 

38" 

0.S3 

•7' 

si- 

/" 

<>'' 

.■.'4. 

!>■<:• 

«A«-MIN*IUM  REINFORCEMENT  FOR  EACH  OF  THE  TWO  UINES- 
STEEU  AREA  IN  SQUARE  INCHES  PER  LINEAL  FOOT  OF  PIPE 
BARREL.  A  SINGLE  LINE  WILL  BE  USED'JN  18   AND  24  SIZES. 


CONCRETE  STRENGTH  IN  TERMINAL  SECTION  SHALL  BE  EQUAL 
TO  MIN.  STRENGTH  SPECIFIED  FOR  BARREL  SECTION. 


ASTM  SPECIFICATIONS  C-506  MAY  TAKE  PRECEDENCE  OVER 
DIMENSIONS  SHOWN  ABOVE   SEE  STANDARD  SPEC   FOR  OTHER 
REQUIREMENTS. 


REVISED 

EFFECTIVE 

3/1/72 

STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  S3 


DWG.  NO. 
48 


PREFABRICATED  R.C  P  ARCH  CULVERT 
AND  TERMINAL  SECTION 


ADMINISTRATOIt-ENSINEERmO  DIVISION 


TYPICAL  FIELD   CAST  CONCRETE  BEND 


REVISED 


EFFECTIVE 


STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SECTION  54 


DWG.  NO. 
49 


TYPICAL  FIELD  CAST  CONCRETE  BEND 
R.C.P.  TO  CMP.  CONNECTION 


ADHINISTRATOR-ENeiNEeRINa  DIVISIOH 


DESIGN  "A"  STOCKPASS:  THE  TOP  OF  THE  STOCKPASS  SHALL  BE  AN  ARC  HAVING  A  RADIUS  OF  NOT  LESS  THAN  26  INCHES  OR 
MORE  THAN  30  INCHES  AND  SHALL  NOT  BE  LESS  THAN  100' OR  MORE  THAN  130'.  THE  SIDES  SHALL  BE  ARCS  HAVING  A  RADIUS 
OF  NOT  LESS  THAN  60  INCHES  OR  MORE  THAN  72  INCHES.  CORNERS  SHALL  BE  ARCS  HAVING  A  RADIUS  OF  NOT  LESS  THAN  17 
INCHES  OR  MORE  THAN  20  INCHES.  THE  BOTTOM  SHALL  BE  A  FLAT  SEGMENT  NOT  LESS  THAN  29  INCHES  OR  MORE  THAN  34 
INCHES  IN  WIDTH. 

DESIGN  "B'  STOCKPASS   THE  TOP  OF  THE  STOCKPASS  SHALL  BE  AN  ARC  HAVING  A  RADIUS  OF  NOT  LESS  THAN  24  INCHES  OR 
MORE  THAN  30  INCHES  AND  SHALL  NOT  BE  LESS  THAN  110'  OR  MORE  THAN  145'.  THE  SIDES  SHALL  BE  ARCS  HAVING  A  RADIUS 
OF  NOT  LESS  THAN  85  INCHES  OR  MORE  THAN  112  INCHES.  CORNERS  SHALL  BE  ARCS  HAVING  A  RADIUS  OF  NOT  LESS  THAN  17 
INCHES  OR  MORE  THAN  20  INCHES  THE  BOTTOM  SHALL  BE  A  FLAT  SEGMENT  NOT  LESS  THAN  29  INCHES  OR  MORE  THAN  34 
INCHES  IN  WIDTH. 


*  FOR  DESIGN  PURPOSES  ONLY.  BEVELING  SHALL  COMMENCE  AT  THE  BOTTOM  OF  THE  TOP  PLATE  AND  EXTEND  DOWNWARD  ON  A 

iy2:i  SLOPE  TO  THE  TOP  OF  THE  CORNER  PLATE 


A  TOLERANCE  OF  t  4%  IN  SPAN  B  RISE  WILL  BE  ACCEPTABLE. 


THE  LENGTH  SHALL  BE  MEASURED  ALONG  THE  FLOW  LINE  OF  THE  STOCKPASS,  END  TO  END  OF  STRUCTURE. 

UNLESS  OTHERWISE  CALLED  FOR,  END  PLATES  SHALL  BE  BEVELED  AS  SHOWN  ABOVE,  AND  SHALL  BE  MEASURED  AND  PAID  FOR 
AT  THE  UNIT  PRICE  BID  PER  LINEAL  FOOT  OF  STRUCTURAL  PLATE  PIPE  STOCKPASS.  WHEN  ENDS  ARE  BEVELED,  THE  ANGLE  OF 
SKEW  SHALL  NOT  EXCEED  IS' UNLESS  OTHERWISE  NOTED. 


SEE  STANDARD  DRAWINGS  CONCERNING  BEDDING  MATERIAL  BENEATH  THE  STRUCTURE. 
SEE  STANDARD  DRAWINGS  CONCERNING  RIPRAP  WHEN  TOE  PROTECTION  IS  NECESSARY. 


MINIMUM  COVER'  2  0  FT  TO  FINISH  GRADE. 


MAXIMUM  COVER '6.0  FT  TO  FINISH  GRADE. 


FILL  SLOPES  SHALL  BE  WARPED  A  MINIMUM  OF  25.0'  ON  EACH  SIDE  OF  THE  STOCKPASS  TO  FIT  THE  END  BEVEL. 

NOTE-  INLET  AND  OUTLET  END  TREATMENT  FOR  ALL  STOCKPASSES  SHALL  PROVIDE  FOR  CONCRETE  EDGE  PROTECTION, 
CUTOFF  WALLS  AND  BACKFILL  RETAINING  WALLS.  A  GRAVEL  SURFACE  SHALL  BE  PROVIDED  FOR  THE 


INSIDE  OF  STRUCTURE.  IF  STRUCTURE  IS  USED  FOR  DUAL  PURPOSE  OF  STOCK  AND  DRAINAGE,  ASPHALT 
SURFACING  SHALL  BE  PROVIDED.  SURFACING  TO  BE  SLANTED   TO  ALLOW  A  DRAINAGE  COURSE  ALONG 
ONE  SIDE. 

BOLTS  FROM  BOTTOM  CORNER  PLATES  TO  TOP  OF  STRUCTURE  SHALL  BE  PLACED  WITH  BOLT  HEAD  ON 
INSIDE. 


REVISED 

EFFECTIVE 

3///7Z 

STANDARD  DR/WING 


reference: 
standard  spec. 

SECTION  59 


DWG.  NO. 
50 


STRUCTURAL  PLATE 
PIPE  STOCKPASS 


APPHOVED       ._,/-,  , 


AOUINISTRATOR-ENeiNEefllNB  DIVISION 


SPAN 

RISE 

A 

B 

c 

H 

V 

X 

Y 

(FT- til) 

(FT -IN) 

(FT) 

(FT) 

(FT) 

(FT) 

(FT) 

(FT.) 

(FT) 

IZ-2 

ll-O 

10 

a 

8 

10 

5 

3.709 

2.291 

13-10 

IZ-Z 

10 

8 

10 

10 

5 

3.82 

3.347 

14-10 

14-0 

12 

10 

10.5 

10 

5 

3.87 

5.13 

15-8 

15-0 

12 

10 

12 

10 

S 

3.957 

6.043 

16-5 

16-0 

12 

10 

13 

12 

6 

3.828 

6.172 

17-3 

17-0 

12 

10 

14 

12 

6 

4.756 

6.244 

19-1 

17-2 

16 

12 

13 

12 

6 

4.794 

6.373 

20-4 

17-9 

16 

12 

14 

12 

6 

4.785 

6.965 

SPAN 

(FT- IN.) 

RISE 
(FT-IN.) 

RADIUS 
Rc 

(IN.) 

MINIMUM 
THICK. 
(IN.) 

MAXIMUM 
HEIGHT 
OF  COVER 
(FT)* 

12-2 

ll-O 

38 

0.109 

17 

13-10 

12-2 

38 

0.109 

15 

14-10 

14-0 

3  8 

0109 

14 

15-8 

15-0 

38 

0.109 

12 

16-5 

16-0 

38 

0.138 

IZ 

17-3 

17-0 

47 

0.138 

II 

19-1 

17-2 

47 

0.168 

10 

20-4 

17-9 

47 

0.188 

10 

TABLE  BASED  ON  MINIMUM  CORNER 
BEARING  PRESSURE  OF  2  TON/SO.  FT. 

*  FOR  FILL  HEIGHTS    GREATER  THAN 
MAXIMUM  SPECIFIED,  CONSULT 
MATERIALS  BUREAU  FOR  SOIL  BEARING 
STUDY. 


note:  THESE  STRUCTURES  WILL  BE  DESIGNATED.  IN  PLANS  AND  PROPOSAL,  AS  "VEHICULAR  UNDERPASS 
MATERIALS,  INSTALLATION  AND  OTHER  PROVISIONS  SHALL  CONFORM  TO  THE  STANDARD  SPECIFIC- 
ATIONS. 

THE  TERM  'VEHICULAR  UNDERPASS'  WILL  BE  USED,  REGARDLESS  OF  THE  USE  OR  PURPOSE  OF 
THE  STRUCTURE. 

INLET  AND  OUTLET  END  TREATMENT  FOR  ALL  VEHICULAR  UNDERPASSES  SHALL 
PROVIDE  FOR  CONCRETE  EDGE  PROTECTION,  CUTOFF  WALLS  AND  BACKFILL  RE- 
TAINING WALLS.  SURFACING  SHALL  BE  PROVIDED  FOR  THE  INSIDE  OF  STRUCTURE. 
SURFACING  TO  BE  SLANTED   TO  ALLOW  A  DRAINAGE  COURSE  ALONG   ONE  SIDE. 
BOLTS  FROM  BOTTOM  CORNER  PLATES  TO  TOP  OF  STRUCTURE  SHALL  BE  PLACED 
WITH  BOLT  HEAD  ON  INSIDE. 


REVISED 

W//79 

EFFECTIVE 

3///72 

&A/79 

STANDARD 

DRAWINIS 

reference: 

DWG.  NO. 

STANDARD  SPEC. 

51 

SECTION  59 

VEHICULAR 

UNDERPASS 

i DUmSTBATOfl -  ENOINEERINS  DIVISION 


WOODEN 


Q  =LOOR  PLANK  ' 

■  IE 

r 

w 

1 

c+i'o" 

L 

SWOLE  EXTENSION 


NAILS  TO  BE  INCLUDED  IN  UNIT 
PRICE  BID  FOR  LUMBER,  ALL  NAILS 
TO  BE  GALVANIZED. 
WHEN  THE  PLANS  PROVIDE  FOR 
TREATED  LUMBER, TREATMENT  SHALL 
BE  DONE  BY  IMMERSING  THE  LUMBER 
IN  A  SOLUTION  CONTAINING  5%  PENTA- 
CHLOROPHENOL.  TREATMENT  MUST  BE 
DONE  IN  SUCH  A  MANNER  AND  WITH 
SUCH  A  CARRYING  AGENT  THAT  THE 
PENTA  WILL  PENETRATE  THE  WOOD  AT 
LEAST  ONE-FOURTH  INCH. 


DIMENSIONS    a   MBM  LUMBER 

SINGLE  aOX 

SINGLE  EXTENSION 

W 

H 

C 

«- 

MBM 

OJMBER 

W 

H 

C 

L 

-UMBER 

1  8" 

I'e" 

I'e" 

2"  3" 

9'0" 

268 

I'e" 

re" 

2'3" 

3'9' 

.1)2 

24" 

z'o" 

z'o" 

3"0" 

H'O' 

.390 

2'0' 

2'0" 

3'0' 

4'6" 

.165 

2"6" 

2'6" 

3'9" 

I3'0' 

.580 

2' 6" 

2'6" 

3'9" 

5'3* 

.223 

36" 

3'0" 

3'0" 

4'6'" 

IS'O" 

690 

3'0" 

3*0" 

4'6" 

6'0" 

.291 

-  I -WAY  -  SINGLE  BOX 

-  2-WAY>  SINGLE  BOX  4  ONE  EXTENSION 

-  3-WAY-  SINGLE  BOX  f  TWO  EXTENSIONS 


'*4Ol'-0  ctrt, 
*jy  both  wcys 


PLAN 
TYPE  EC 


SECTION  A-A 


r 

A 


Nof«'Walla  nray  b«  ; 
phntd  to  modl^  boii 
to lypel orTwi^5^  I 


A 


PLAN 
TYPEDt 


J 


TYPEI 


w 

1 

u 

s 

SECTION  E-E 


"4  9abt  I'-tfetr*. 
conlinuoua  from^ 
woll  bort  <^ 

*«4©  obt.  I'-o'ct™  _  taajy-r^"*^'^ 

•xttnd  into  cutoff  ~ 


tt  4  9  obt.  i-O'otr*. 
continuous  thni-out^ 

Mil. 

»»4  fl>  oM  1-0'ctf». 
continuow  from 
wall  bar* 


^4%  l^ctr*. 
•Ktcnd  into  ottoff 


SECTION  F-F 


STOP  GROOVE  DETAIL 


DIMENSIONS  a  QUANTITIES 

B 

C 

H 

L  W 

"CO- ante. 

LKKINF 

1  TYPEI 

t-<f 

t-a 

s.zcam 

1672 

i-e 

i-tf 

2.7 

1976 

J-Cf 

*-<f 

« 

2052. 

t 

i-e 

i-e 

2.0 

I320 

U 

I90J> 

Tl-d 

i-i 

9.9 

290a 

1  TYPOrj 

it-<r 

2.8 

ZIZB 

3.4 

Z9a4 

m 

it 

ll-O' 

AS 

349.6 

» 

til 

a 
t- 

id 

!(■(! 

i-i 

3.5 

266.0 

*i 

#«' 

a* 

4.2 

319.2 

i<S 

i-ii 

S.6 

4256 

TYPEJ 


Quontiliet  (or  typoland  lypsll  oc*  cakutatod 
from  iti*  4imaii»lon*  alv«n  for  V  for  lyptlS 
tfiWalon  boiTWrnov  bo  wbalituttd  lor  V 
wilt) out  ro-computing  cpjontitin. 


Nol«-01viilon  Box  may  bo  modlfiod  if  dntrod  wifh 
4<m«ntlont  shown  on  tbo  plant  Rotnfo rein g  i(t»l 
OEkcovation  tholl  bo  includod  in  iin<*prictbid  for 
cancrtto.alw  t^•  roquirod  flMhbOords. 

-Ouontillat  orotorMlimaiiftOpurpoMt  only. 


STANDARD  DRAWING 


STMNDAUD  SKC. 
SeCTtOM  73 


STANDARD  IRRfGATION 
DIVISION  BOXES 


nmnim  


I"  WILL  ALTERNATE 
-g, HOLE  WHEN  USED 
FOR  OOOBLE  INLET 


SAFETY 
--     5  LUG 


note:  GRATE  TO  BE  INSTALLED  WITH 

BARS  PARALLEL  TO  INTAKE  FLOW. 

NOTE  :     ALL  CONCRETE  TO  BE  CLASS"DD"0I>  EQUAL. 

THESE  DETAILS  TO  SERVE  AS  AN  EXAMPLE 
ONLY   DESISNERS  WILL  DESIGN  TO  FIT 
SPECIFIC  CONDITIONS.  SEE  PLANS  FOR 
DETAILS  a  aOANTITIES.  USELOCAL  ST'DS- 
WHERE  AVAILABLE. 
*QUANTrTieS 


SEC.  C-C 


CO^eRETE 

REIN.  STL. 

TYPE! 

.45 CU.  YDS 

40  LBS. 

TYPE  HI 

1.0  CU.  YOa 

90  LBS 

TYPEI 

1.5  CU.  YDS 

145  LB& 

SEC.   D-D  SEC  E-E 


SECTION  F-F 
FOR  DOUBLE  INLET 


e  X6  WF20«  3-8  LENGTH 


•QUANTITIES  ARE  FOR  ESTIMATING  ONLY. 


ADJUSTING  RING 
tA,V'r-  fU^RE  GRADE  ADJ. 

"•TTllilL-ROOF  SLAB 


54e"R.c.p(a2i)"« 


ji  FABRIC  \  .'=W. 

j-3"  SLOPE  TO  DRAIN J 


0.73%  MIN.GR 


1 
1 


7«  4  BARS  AT  12  CTRS 
)  MAXIMtM-SPACEO 
EQUALLY 


t'-7l/i' 


i' SLOPE  TO  DRAIN 


TS«MIN.Oa 


-FLOOR  SLAB 

ROUND  SINGLE  DROP  INLET 

TYP£  I  TYPEg 

*•     STANDARD    EXCEPT  AS  OTHERWISE  NOTED  ON  PLANS . 


SINGLE  DROP  INLET 

TYPE  IS 


REVISED 

2/15/73 

4///r9 

EFFECTIVE 

^////<? 

3/1/73 

S>//  /79 

STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  77 


DWG.  NO. 
53 


DROP  INLETS  AND  COVERS 


AOmmiS  TKA  TOR  -  ENeiNEERINS  DIVISION 


'/("«  3"  Bolt!  < 


PLAN 


NOTES 

For  curb  heights  graatar  "^^^^^^^  ^ 

than  8  lnch«t  curb  box  may  bt  modifiad.  "'^^ 

Curb  and  guttar  to  bo  worptd  to  match 
drop  Inlat. 

All  concrtt*  to  ba  clan  "DD"  OR  ETQUAd.. 

Th««t  dotailt  to  tarv*  at  an  axompl*  only. 
Ootignart  will  datign  to  fit  tpocific  condition*. 
Sfo  plant  for  dotailt  and  quantitiet.  Utt  local 
standardi  whort  avoitablo. 

Aflir  ploctmtnl  of  curb  bo>,  th«  odjuitmant 
tlolt  may  bt  filltd  to  supply  btoring  to 
boitt  to  to  carry  whoal  loodc,  or  bolt  hoiat 
may  ba  drtllad  In  curb   box  oftar  gradaa 
ora  atlobllahad. 


V«  e'Boit 


SECTION  B-B 


SECTION  A-A 


REVISED 


EFFECTIVE 


3///7Z 


6///y9 


STANDARD  DRAWING 


REFERENCE : 
STANOARO  SPEC. 
SECTION  77 


DWG.  NO. 
54 


CURB  INLET  BOX 
AND  COVER 


note:  when  median  inlet  cover  is  installed  over 
pipes  larger  than  36",  without  adequate 
cover  to  permit  the  use  of  type  i  instal- 
lation, a  detail  drawing  of  the  installation 
shall  be  provided  in  the  plans. 


SYMMETRICAL  AT  ?. 


PLAN  VIEW 

TYPICAL  FOR  TYPES  1,2,  8  3 


24"  RC.P 

SECTION  A-A 

TYPE  I 


4  HOOP 


MAKE  ALLOWANCE  FOR 
CURVE  OF  CHANNEL 


2"  PIPE  DOUBLE 
EXTRA  STRONG 


%"  X  5"  GALV.  BOLTS  8  NUTS 


SEE  DETAIL  2 


SECTION  A-A 

TYPE  2  a  3-  R.C.R.C.S.P.  OR  C.A.P. 
TYPE  2  HAS  I  PIPE  CONNECTION 
TYPE  3  HAS  2  PIPE  CONNECTION 


-3U6.0 


M  F 


!3 


WELD  PLUGS  ON  PIPE  ENDS 


DETAIL  I 


DETAIL  2 


»  GRATE  AND  REINF.  STEEL 

»cl."dd"conc 

OR  EQUAL 

24" 

30" 

36" 

TYPE 

24" 

30" 

36" 

TYPE  1 

50  LBS. 

1 

.5  CU.YOS 

TYPE  2 

89  LBS. 

95  LBS. 

109  LBS. 

2 

.9  CU.  YDS. 

I.I  CU.YDS. 

l3CU.YDa 

TYPE  3 

89  LBS. 

*99  LBS. 

105  LBS. 

3 

*9  CU.YDS. 

1.0  CU.  YDS. 

I.I  CU.YDS. 

GRATE 

165  LBS. 

185  LBS 

210  LBS. 

notes:  all  EXPOSED  METAL  PARTS  TO  BE  PAINTED  WITH  ONE 

COAT  OF  RED  LEAD  AND  TWO  COATS  OF  ALUMINUM  PAINT. 

UNIT  PRICE  BID  FOR  MEDIAN  INLET  COVER  SHALL  INCLUDE 
PAYMENT  FOR  THE  CONCRETE,  REINFORCING  STEEL, GRATE, 
AND  ADDITIONAL  EXCAVATION,  COMPLETE  IN  PLACE. 


»  QUANTITIES  ARE  FOR  ESTIMATING  PURPOSES  ONLY  TYPE  3  WILL  BE  A  SPECIAL  CASE 
TO  BE  RGURED  FOR  THE  PARTICULAR  INSTALLATION. 


REVISED 

EFFECTIVE 

3/1/72 

STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  77 


DWG.  NO. 
55 


MEDIAN  INLET  COVER 


A  riLti^i  era  a t~/^o _  c^/yiLjccotAt^^  nn/i 


ADMINISTRATOK-eNBINZERINt  DIVISION 


WALLS  OF  MANHOLE  OR  CATCHBASIN  MAY  BE  EITHER  CONCRETE  OR  CEMENT  BLOCKS. 

THE  DETAILS  SHOWN  HERE  ARE  TO  SERVE  AS  AN  EXAMPLE. 

DESIGNERS  WILL  DESIGN  TO  SPECIFIC  CONDITIONS. 

USE  LOCAL  STANDARDS  WHERE  AVAILABLE. 

ALL  CONCRETE  TO  BE  CLASS  "DD"  OR  EQUAL. 

THE  COVER  AND  RING  SHALL  BE  TOOLED  TO  A  MACHINE  FIT. 

THIS  STRUCTURE  IS  INTENDED  TO  BE  CAST  IN  PLACE. 


REVISED 

EFFECTIVE 

3///7Z 

STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  77 


Om.  NO. 
56 


COUBINATION  MANHOLE 
AND  CATCH  BASIN 


APP^ 


AOHINISTRATOR-EMOINECRIMe  DIVISION 


ANY  OTHER  TYPE  OF  MANHOLE  REQUIRED  WILL  BE 
DESIGNED  AND  DESIGNATED  AS  "SPECIAL  MANHOLE'! 


STANDARD  RING 
AND  COVER* 


*  MINIMUM  WEIGHT  FOR  RINO  AND  COVER  B  400  LBS. 
RINO  AND  COVER  SHALL  BE  TOOLED  TO  A  MACHINE  FIT. 


PRECAST  REINFORCED 
CONCRETE  TRANSITION 
48"  TO  24" 


.  OF  PIPE 


SECTION  B-B 


UPPER  PART  TO  BE  SPECIAL  SECTION  TO  REDUCE 
DIAMETER  FROM  48"  TO  24 

BOTTOM  OF  LOWER  SECTION  TO  BE  CUT  SQUARE  TO  FIT 
BASE.  GROUT  JOINT  BETWEEN  BASE  AND  WALL.  A  GROUT 
CONSISTING  OF  ONE  RWT  PORTLAND  CEMENT  AND  TWO 
RARTS  APPROVED  SAND  MAY  BE  USED!  AN  APPROVED  PRE- 
MIXEO  GROUT,  AVAILABLE  COMMERCIALLY,  MAY  BE  USED. 

ALL  MANHOLE  CONSTRUCTION,  EXCEPTING  RING,  COVER, 
AND  BASE,  SHALL  CONFORM  TO  A.8.T.M  C  478.  TMIS  PRO- 
VIDES mij  REINFORCEMENT  MAC  BE  MADE  OF  (I)  COLD 
DRAWN  STEEL  WIRE- A.S.TAI  A  82,  (2)  STEEL  WIRE  FA8RIC- 
A.SXM.  AI8S,0R  (3)  STEFi  3ARS-A3.T.M  Alb. 
THE  CONSTRUCTION  ASO  REINFORCEMENT  OF  THE  BASE 
FOR  EACH  TYPE  SHALL  BE  COMPATIBLE  WITH  THE  CON- 
DITIONS AND  THE  WEIGHT  OF  THE  SUPERSTRUCTURE. 
A.S.tM.  C  478  PROVIDES  FOR  4000  PSI  CONCRETE.  THE 
MIX  CALLS  FOR  6  SACKS  OF  CEMENT  /  CU.  YD. 
REINFORCEMENT  SHOWN  IS  ILLUSTRATIVE  ONLY.  SEE 
A.S.T.M.  C478. 

THE  ECCENTRIC  CONE  PRECAST  TOP  WILL  BE  PERMITTEO 
WHEN  nS  USE  WILL  BE  AS  GOOD  OR  BETTER  THAN  THE 
ONES  SHOWN,  OR  IF  IT  IS  MORE  ADAPTABLE  TO  EXISTMO 
CONDITIONS. 


ELEVATION 


TYPE  I  MANHOLE 


ADJUSTING  RING 


STANDARD  RING* 
AND  GRATE 


CONCRETE  BASE  TO 

8E  POURED  IN  THE  FIELD 


MANHOLE  WILL  BE  FURN- 
ISHED WITH  STEPS  WHEN- 
EVER THE  DEPTH  IS  MORE 
THAN  4  FEET.  SEE  TYPE  I 
FOR  STANDARD. 


MIN.6' 


TYPE  3  MANHOLE 


TYPE  2  MANHOLE 


XR 

PIPE 
01*1 

COVER 
DIA 

T 

48 

58* 

6 

•  m" 

65" 

«" 

SO" 

72" 

9" 

7" 

79" 

9' 

7 

it 

86" 

9 

9" 

aOTTON  BARS-'4  AT  6  CENTERS 

TOP  BARS-'3  AT6"CENTERS-(F0R  54"  a  LARGER  ONLY) 


TYPE  3  MANHOLE  COVER 


REVISED 

12/  1  /72 

EFFECTIVE 

3II/7Z 

1/1/73 

STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SECTION  77 


DWG.  NO. 
57 


PRECAST  CONCRETE  UANHOLE 


AnUKHmATOK-tH, 


5.0 
MIN. 


12^1  MIN, 


-LAYDOWN  CURB 


5.0' 
MIN. 


MIN. 


-TOP  OF  CURB 


^SEC.  B-B 


NOTES^ 


I  MAX.  HEIGHT 
LAYDOWN  CURB 


SEC.  A-A 


SURFACE  TEXTURE  OF  THE  RAMP  SHALL  BE  THAT  OBTAINED  BY  A  COARSE 
BROOMING,  TRANSVERSE  TO  THE  SLOPE  OF  THE  RAMP. 

CARE  SHALL  BE  TAKEN  TO  ASSURE  A  UNIFORM  GRADE  ON  THE  RAMP,  FREE 
OF  SAGS  AND  SHORT  GRADE  CHANGES. 

IF  POSSIBLE,  DRAINAGE  STRUCTURES  SHOULD  NOT  BE  PLACED   IN  LINE  WITH 
RAMP    EXCEPT  WHERE  EXISTING  DRAINAGE  STRUCTURES  ARE  BEING   UTILIZED  IN 
THE  NEW  CONSTRUCTION,  LOCATION  OF  THE  RAMP  SHOULD  TAKE  PRECEDENCE 
OVER  LOCATION  OF  DRAINAGE  STRUCTURE. 

THE  NORMAL  GUTTER  UNE  PROFILE  SHALL  BE  MAINTAINED  THROUGH  THE 
AREA    OF  THE  RAMR 

CROSSWACK  AND  STOP  LINE  MARKINGS,  IF  USED,  SHALL  BE  SO  LOCATED  AS 
TO  STOP  TRArFlC    SHORT  OF  RAMP  CROSSINGS. 

WHEEL  CHAIR  RAMPS  SHALL  BE  INSTALLED  WITH   ALL   NEW  SIDEWALKS. 

FINAL  LOCATION  OF  WHEEL  CHAIR  RAMPS  SHALL  BE  DETERMINED  BY  THE 
ENGINEER. 

NO  SLOPE  SHALL  EXCEED  l"=r  (12=  I)  ON  THE  RAMP  OR  SIDEWALK. 


REVISED 

EFFECTIVE 

(o/'/79 

STANDARD  DRAWING 


REFERENCE. 
STANDARD  SPEC. 
SECTION  76 


DWG  NO. 

64 


WHEEUCHAIR  RAMP 


APPROVED    .  , 

BY 


ADMINISTRATOR-ENOINEERING  DIVISION 


LAYDOWN  CURB       CURB <  GUTTER 


4"  SIDEWALK 


1 


6  SIDEWALK 


,  „  ^ 

/a  EXPANSION 
JOINTS 


LAYDOWN  CURB 


-CONTRACTION 
JOINTS 


4  SIDEWALK 


PRIVATE 
SDEWALK 


''4 "  SLOPE  l/4"PER  FT  TOWARD  1  OF  ROADWAY  \ 


PLAN 


VARIABLE  WIDTH 


SECTION       OF  SIDEWALK 


SEE  STANDARD  SPECIFICATIONS  FOR  SIDEWALKS 

PREFORMED  EXPANSION  JOINT  FILLER  ,  STANDARD 
SPEC,  M-150, SHALL  BE  INSTALLED  AT  ALL  EXPANSION 
JOINTS,  FOR  THE  FULL  THICKNESS  OF  THE  SIDE- 
WALK AND  WILL  BE  USED  AT  ALL  JOINTS 
BETWEEN  NEW  CONCRETE  SIDEWALK  AND  STRUCTURES 
IN  PLACE.     PREFORMED  EXPANSION  JOINT  FILLER 
SHALL  BE  INCLUDED  IN  THE  UNIT  PRICE  BID  PER 
SQUARE  YARD  FOR  CONCRETE  SIDEWALK. 

ALL  JOINTS  SHALL  BE  STRAIGHT  AND  PERPENDICU- 
LAR TO  THE  CENTERLINE  AND  THE  SURFACE  OF  THE 
SIDEWALK.    ALL  JOINTS,  WHERE  PRACTICABLE, 
SHALL  ALIGN  WITH  LIKE  JOINTS  IN  ADJOINING 


WORX,     JOINTS  SHALL  BE  USED  TO  OUTLINE 
ALL  PANELS  IN  THE  SIDEWALK,  WHICH  SHALL 
BE,  SO  FAR  AS  POSSIBLE,  SQUARE.  THE 
LENGTHS  OF  THE  PANELS  SHALL  BE  DETER- 
MINED BY  THE  WIDTH  OF  THE  SIDEWALK. 

CONTRACTION  JOINTS  SHALL  BE  NOT  MORE 
THAN  1/8  INCH  WIDE  AND  NOT  LESS  THAN 
1  INCH  IN  DEPTH  AND  MAY  BE  CUT  BY  A 
GROOVE  FORMING  TOOL. 

EXPANSION  JOINTS  AT  THE  NEAREST  MULTI- 
PLE OF  THE  CONTRACTION  JOINT  INTERVAL 
BUT  NOT  TO  EXCEED  60  FEET. 

ALL  SIDEWALKS  WIDER  THAN  5  FEET  SHALL 
HAVE  A  LONGITUDINAL  CONTRACTION  JOINT 
IN  THE    CENTERLINE  OF  THE  SIDEWALK. 


4  SIDEWALK 


■■"^  _5  ;  '/g"  EXPANSION 
V-^d',  JOINTS 


REVISED 

EFFECTIVE 

3///72 

STANDARD  DRAWING 


REFERENCE 
STANDARD  SPEC. 
SECTION  76 


DWG.  NO. 
65 


CONCRETE  SIDEWALK 


V^XU  r? 


ADMINISTRATOR-ENemEEFINB  DIVISION 


CONCRETE  CURBS 


2"  RAO 


LAYBACK  CURB  FOR  ENTRANCI 
APPROACH 


CROWN  OF  PAVE. 


1/2  X  18   SMOOTH  STEEL  DOWELS 
WITH  EXPANSION  TUBES  OF  APPROVED 
DESIGN  TO  BE  INCLUDED  IN  UNIT  PRICE 
BID  PER  LINEAR  FT  OF  NEW  CURB 
THE  FACE  OF  THE  CURB.WHERE 
CONTACTED  BY  PAVIN6,SHALL  BE  THOR- 
OUGHLY COVERED  WITH  ACCEPTABLE 
BITUMINOUS  MATERIAL. 


!^  "  DEEP  JOINT  PLACED  AT  10' 
MAXIMUM  INTERVALS.  GROOVE 
SHALL  BE  CONTINUOUS  ON  THE 
TOP  EXPOSED  SURFACE  FOR  THE 
WIDTH  OF  CURB  AND  GUTTER. 


e"OR  OTHERWISE 
AS  REQUIRED 


CURB 

»  0.031  C.Y.  CONC.  PER  l.O' 


CURB  a  GUTTER 

»  0.048  C.Y.  CONC.  PER  I.O' 
FOR  6"  GUTTER 


JOINTS: 

(A)  When  definitely  tied  to  pavement  slab. 

Separate  curb  or  integral  curb  and  gutter  shall  have  the  expansion 
joint  of  the  pavement  slab  extended  through  and  shall  be  completely 
filled  with  a  minimum  of  5"  width  of  preformed  expansion  joint 
filler  with  dowel  bars  fitted  with  expansion  tubes  at  each  joint. 

(B)  When  not  tied  to  pavement  slab. 

Separate  curb  or  integral  curb  and  gutter  shall  have  through 
joints  at  predetermined  Intervals  filled  with  a  minimum  of  ^" 
width  of  preformed  expansion  joint  filler.   Such  joint  intervals 
shall  be  determined  by  prorating  the  distance  between  curb 
reiums  with  such  intervals  to  be  not  less  than  50  feet  nor  greater 
than  60  feet.   Preformed  expansion  joint  filler  shall  be  placed  at 
all  curb  returns,  bridges,  drop  inlets  and  where  meeting  curb  anti 
gutter  in  place. 

Contraction  joints  in  the  curb  and  gutter  shall  be  spaced  at  10  foot 
intervals.   These  joints  shall  be  1/8"  minimum  width  and  con- 
structed to  a  minimum  depth  of  I  ".   Contraction  joints  shall  be 
constructed  by  sawing  or  scoring.  When  scoring  a  tool  shall  be 
used  which  will  leave  the  corners  rounded  and  destroy  aggregate 
interlock  to  the  depth  specified  for  sawing  of  the  joint. 


P-  WHEN  PAINTED  CURB  tS  REQUIRED.  THIS  IS 
THE  AREA  TO  BE  COVERED. 


(C)  A  minimum  j'*  wi*'th  of  preformed  expansion  joint  filler 
sh^U  be  placed  between  the  curb  or  gutter  and  any  concrete 
pavement  slab, 

(D)  A  minimum  -J"  width  of  preformed  expansion  joint  filler 

shall  be  placed  between  the  curb  and  sidewalk  05  shown  on  Std  Dwg  No  65 

(E)  Preformed  expansion  joint  filler  shall  comply  with  the 
requirements  of  Standard  Spec.  M-150. 

RADII: 

Minimum  curb  return  radii  -  10* 
15'  radii  desirable  for  streets 
CQNCRETE: 

Unless  otherwise  specified,  concrete  curbs  and  concrete  integral 
curb  and  gutter  shall  be  constructed  of  air-entrained  class  "D" 
ccocrete  or  equal. 


BITUMINOUS  CURBS 


TACK  COAT^ 


THE  CONTRACTOR  MAY  USE  EITHER 
THE  6    OR  THE  8"  CURB. 

CURB  SECTION 
»  I  CU.'FT  OF  MATERIAL  WILL  MAKE  ABOUT 
5  LINEAR  FT  OF  CURB. 


-V- 


AS  SPECIFIED 


J 
.ER 
ERIAL 
SPECK 


FILLER 
MATERIAL 
AS  SPECIFIED 


MEDIAN  CURB 


IB  ~ 


ALL  MATERIALS  AND  CONSTRUCTION  TO  CONFORM  TO 
STANDARD  SPECIFICATIONS  FOR  BITUMINOUS  CURB. 

» QUANTITIES  FOR  ESTIMATING  PURPOSES  ONLY. 


TACK  COAT^    '  PAVEMENT 

MEDIAN  CURB  SECTION 
»l  CU,  FT  OF  MATERIAL  WILL  MAKE 
ABOUT  3  5  LINEAR  FT.  OF  CURB. 


REVISED 


EFFECTIVE 


3/1/72 


/i///?S 


STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  75 


DWG.  NO. 
66 


STANDARD  CURBS 


APPRQVED 


ADUINISTKATOK-EneiNEEmMB  DIVISION 


PRECAST -PRESTRESSED  CONCRETE  CURB    (TYPE  "A") 


cc'T  '/i  "aACJc  /^MOM w£ £f\/as. 

JACKJ.\S  LOj^O  '  J.I  TONS  MCM'. 


NOTES:-  COMS  to  B£ 

CLi^ss      coKc/siers  on  equal. 
Ty/'£  m  CEMENT  ro  as 

i/^EO  TW/rOaS/r'OUT: 
f^TCH  iVOLE  W/T/V  EPOXr  SLUE 
T^ETOL  /VO.  TJS?  OR  EQUAL 
MIXED  WITH  FOUR  VOLUMES  CLEAN 
SHARP  SAND. 

ALL  EXPOSED  EVSES  .S//ALL  BE 
ffOU/VOEO  Jif" .^AO/L/S. 
eO/VC^ET^  -  <000  AS/ 
g>  T^^/VSAE/f. 


^OlE  S»ALL  BE  SROC/TEO  A-LUS/f 

TO  TO  A'  or  ca/73. 


QUSNT/T/ES  Ceo^  ES77A^/1T//V6 
Ai/APOSES  O/sfL"!^) 
CONCRETE       =  AOJf  C.y:A£A  J.O' 
/ff/NA.  STEEL  '0.7  LB.  PEP  1.0' 


S/4"^ X  Z<"PLAW  BAIP./M/WMC/M  OA  TWO 
TO  BE  USEO  POP  EAC»  Ci//7B  SECT/ON. 


g'-o" 

z'-o" 

MAX/MU/W  SPAC/NS 
,  PICK  UP  AOWT  ^  2'  ^  l-IOLE  — 

1  d 

^  I 

/O  '-0" /\^AXIMUM  LE/VSTf^-fi'-a'Af/MMl/Nf  lENar^  ^ 

PLAN 

1  If  PAPS 

■*!i'piTCH  •  leNGTH  VA/I/ES  f'-o"^fiXIMuyr  . 

/f  AAAS  A 

^z-'jo"" 

SA/AAL  COAiriMUaUf.  S-O'MW/Mt/M 

\\\'.\\\\,\ — >    ^    .    ^   ^    1    1.    V    t    ^    k    >    ^  ^ 

92"' SO" 

ELEVATION  tBock  foce) 


REINFORCE  WITH  4  *4  LONGITUDINAL  BARS 

WI.5  OR  LARGER  WIRE  AT  2'  CENTERS  OR 
APPROVED  CHAIR  METHOD 

NOTES-  CUPBS  .S.VALL 

B£  APeCASr  A  \flM/Wi/A^  OA 
4  '  lENffTH'S  ANC  /i  AfAX/iyfUA^ 
OA  /O'LENSTMS. 

ALL  EXPOSED  EDGES 
SHALL  BE  ROUNDED  " 
KflDIUS. 


TYPES  "A-^'B" 
CONCPETE  SHi^LL  BE 
CLASS  "V0"0^  COIslCPETE 
OP  EQUAL  ST/7ENGTH. 


PRECAST  CONCRETE  CURB  (TYPE  A  - Mot  in  place) 


2  COPE  HOLE  SHALL  BE  SPOUTED 
AlUSH  TO  TOP  OP  CUPS. 


QUANTI  TIES  /POP  ESTIMATINS 
PUPPOSES  OAILT) 
CONCPETE  «  O,  OlS  C.  y.  PEP  10  ' 
PEINP.  STEEL  'E.713S.  PEP  1. 0 ' 


"  2'«"  PLAIN  BAP.(/vf/N'//^UI^  OP 
\      TiVO  TO  BE  USEIP  PO/?  EACH  CU/!3  SECT/ON. 
jl    A^AX/A^UA^  SP/iCWG  G.O'^ 


PRECAST  CONCRETE  CURB  (TYPE  "B"- Future  mat) 


REINFORCE  WITH  4    4  LONGITUDINAL  BARS 

TIE  WI.5  OR  LARGER  WIRE  TO  EVERY  REIN- 
FORCING BAR  AT  2'  CENTERS  OR  APPROVED 
CHAIR  METHOD 

NOTES  •■  CUPBS  SHALL  BE 

PPECAST  A  MINIMUH^  OP-.^' 

LEN6THS  AHD  A  .VIAXIMUA^ 

OP  /O'LEHSTHS. 


ALL  EXPOSED  ELPiSES 
SHALL  BEPOU/VDED 
^4"PAfflUS. 


1 

SUPPACINS  AS 
CALLEPPVPON 
TYPICAL  SECTION.  « 


2 "COPE  POLE  SHALL  BE  SPOUTED  Pli/SH 
TO  TOP  OP  CUP3. 


aUANTITlES  (^rOP  SST/MATIA^ 
PU/7POSES  ONLX) 
COI\ICRET£  =  O.OZJ  C  YPEP  J.  O ' 
PEINP.  S7Z£L  -  3.  7 LBS.  PEP  1.0 ' 


note:  REINFORCING  STEEL  IS  NOT 
REQUIRED  IF  CONCRETE  CURB  IS  CAST 
IN  PLACE. 


TOP  COUPSE 


t'E't"  PLAIN  BAP. CnTINIMUNI  OP  TWO  TO  BE  USEd 
PC>P  EACH  CUPB  S£CT>ON.  I^IAXIIHUM  SP/^CINS  G.O'J 


REVISED 


EFFECTIVE 


311/71 


<1>//I79 


STANDARD  DRAWING 


reference: 

STANDARD  SPEC. 
SECTION  7S 


DWG.  NO. 
67 


PRECAST  CONCRETE  CURBS 


APPPOVED     .    7^  ~ 


UMimSTATOR  -  ENBINEEPm  DIVISION 


TYPE  I  BLOCK  TYPE  I  REFLECTOR  BUXK 


NOTES: 

Every  sixth  block  shall  be  a  reflecfor  block ,  unless  otherwise  specified. 

Concrete  sholl  be  Class  "DD"  or  concrete  ot  equal  strength. 

Blocks  shall  be  set  with  approved  Portland  cement  grout  or  with  an 
approved  adhesive  agent. 


STANDARD  DRAWING 


reference:  dwg.  no. 

standard  spec.  68 
section  7s 


REVISED 

EFFECTIVE 

3/I/7Z 

ADMINISTFATOR-ENSINEERINe  DIVISION 

PRECAST  TRAFFIC  CURBS 


■  K 


NaM  rail  to  pott  with 
2  to 4  ZOd  golv.  nm\9~^ 


Broc*  rail  to  b«  notched  at 
ttiown  prior  to  trMtmtni 
15*  TO  20* 


Whtn  iquara  pottt  ort 
uttd,  notching  it  not 
MCtttory. 


Pottt: 
8'0"ii  6"round 
or  S'/z'tq.  town 


2-9  go.  imoolh  wlitt  i 
twisted  forming  a  four 
(trond  wira  (lama  tor 
ling  I*  porta  I) 


SINGLE  PANEL 


For  pulling,  ttrttching,  chongtt  in  vtrtico) 
alignmtnt  or  pontit  on  a  run  of  itit 
than  330' 


4"Min.  round  or 
4"t4"ttd.  aq. 


Pottt 

8'0''x6"round  or 
5  ^/z"  tq-  town. 

PANEL 


For  corntri,  pulling  or  ttrttching,  and  chongtt 
in  horizontal  aMgnrntnt- 


TYPE  "CW"-"STRA1QHT  RUN"  FENCE  WITH  WOOD  POSTS 


Whtn  pott  ttt    >  f  3 

in  tolid  rock,  cut  "I-*, 
to  providt  i8"tnin. 
buriol 


'12  tg.  or  round  by  40  dttp  — 
STEEL  GATE  a  BRACING 


TYPE  CM  -  FENCE  WITH  STEEL  POSTS 


M  indicattt  mttol  pott. 
"W"indjcattt  wood  pott. 
Bracta,  corntrt,  dtodmon 
ond  othar  faoturtt  soma 
at  ''CW"and  "CM"  ftnct 


Wirt  itay  halfway  batwtan 
poatt, 

4 4 "on  "CBS" 
42"  on  "084" 


TYPE  "064"  a  "CB5"  WIRE  FENCE 


15" 


NOTES: 

All  ftTKO  Wirt  to  be  plocad  on  poatura  aidt  of  poat  txcapt 
curvtt,tha  wire  aholl  be  placed  on  the  outtide  of  the  curve. 
In  oreoe  aubject  to  high  velocity  windt  and  moving  debrit, 
wtrtt  may  all  be  plocad  on  windward  aide  of  poata.  Except 
on  curvet 

All  concntt  thail  be  clatt  "F"  or  better 

MOKimum  bow  in  wood  pottt-- 2" in  7'. 

Pott  tpocing  meotured  generally  parallel  to  ground 

Line  poet  aholl  normolly  be  tpoced  I6'6"  opart  Alto  IG'6" 

from  broct  or  pontl  pottt 

24"wtre  ttoy  to  be  placed  hotfway  between  pottt,  eitctpting 
pontlt  on  "CM"  ond  '  CW"  fence 

Fence  with  wooden  pottt  to  hove  one  metal  poat,  in  place 
of  a  wooden  line  pott,  in  toch  500'  run  for  lighting  protection. 


Type  "CW''(wood)  ponelt  tholl  b«  used  on  all  type  "CM" 
(metal)  fence  instead  of  steel  panels  unlest  otherwise  specified. 
Steel  corner,  end,  gate  ond  pull  pott  and  each  broce  shall 
be  set  in  concrete  as  thown. 

" Terminal  Post"  shall  be  ot  the  end  of  any  run  of  wire  or 
at  any  stretch  panel. 

A  deodmon  may  be  a  precast  concrete  block,  o  cott  in 
place  concrete  block,  o  rock  or  other  opproved  object-- 
weighing  at  leatt  150  iba--and  covered  at  leoat  2  feet. 
Staple  the  bottom,  top,  center  ond  olternott  wirtt  of 
woven  wire  to  wood  line  pottt. 

Tie  the  bottom , top, center  and  olternote  wires  of  woven 
wire  to  steet  line  posts. 

Staple  all  wires  of  woven  wire  to  wood  corner  potts  or 
post  used  to  tie- off  wire. 


ro" 

douUe  o»^\ 

'^doubi*  or 

comar  panett^ 

corn«r  pansis 

-tingle  or  end  panel 
^wing  fence  shall  be  securely 
fastened  to  pipe  by  'A' eye 
bolts  or  ottier  qjproMd 
-  method 


End  pone  I 


Double  ponel 


Double  panel 
(corner  lett  than  |4*) 


Double  end  ponei 

(stroight  run) 


Fence  type 

run  =  L 

ponelt 
required 

Woven 

33' or  lett 

none 

33'  -  330' 

tingle  or  end 

over  330' 
to 

mox.  660 

double 

Barbed 

66'  or  lett 

none 

66'-  660' 

tingle  or  end 

over  660' 
to 

mot.  990 

double 

Single  panel 


Single  panel  End  panel 

( angle  lets  than  14" )  (end  of  run] 


Corner  Panel 


[for  ongies  greater  thon  14*^ 


PERMISSIBLE    FENCE  LAYOUTS  WHERE  STEEP  BACKSLOPES  OR  BAWS  EXIST- 


pa«*aa«  of  MidaiirabI*  irMpotMi 


[KVtSCO 


stahoaho  tmmma 


tTANOMIO  S^ec. 
SKTlONJI 


WKE  FtNCe 
m^RSTATE  TYPE 


TWISTED  a  BARB 


PULL  POST  AND  CORNER  POST  S 
BRAQNG  ° 


CHAIN  LINK  FENCE-  3', 4'  a  5' 


A  SINGLE  PANEL  SHALL  BE  PLACED  AT  EVERY  END  OF 
CHAIN  LINK  FENCE.  SEE   SPECIFICATIONS  FOR  MATERIALS. 


SEE  STANDARD  SPECIFICATIONS  FOR  FURTHER  RE- 
QUIREMENTS . 

GATES  ARE  INCLUDED  ON  THIS  STANDARD  FOR  USE  IN 
SPECIAL  CASES  ONLY.     THEY  SHALL  NOT  BE  INSTALLED 
AT  ANY  LOCATION  Utn^ESS  SPECIFIED  BY  THE  ENGINEER. 

LINE  POSTS  ON  3  FOOT  AND  4  FOOT  FENCE   SHALL  BE 
DRIVEN  OR  SET  IN  CONCRETE  AS  FIELD  CONDITIONS 
WARRANT.    THE   TWO  POSTS  ADJACENT  TO  THE  PULL  POST 
SHALL  BE  SET  IN  CONCRETE. 


PULL  POST  BRACING  ON  6  FOOT  FENCE  SHALL  BE  SAME 
AS  CORNER  BRACING  SHOWN  IN  DETAIL  UPPER  LEFT. 

ALL  CONCRETE   IS  CLASS  "F"   OR  BETTER. 


DOUBLE  PANELS  SHALL  BE  INSTALLED  NO  MORE  THAN  300 
FEET  APART  ON  TANGENT  AND  USED  FOR  PULLING.  SUCH 
PANELS  SHALL  BE  PLACED  AT  EACH  END  OF  EACH  CURVE 
SHARPER  THAN  5°  AND  BE  APPROXIMATELY  EVENLY  SPACED 
BETWEEN,  ABOUT  20°  OF  CENTRAL  ANGLE  (10°  DEFLECTION) 
APART,  BUT  NOT  MORE  THAN  250  FEET  APART  ON  ANY 
CURVE.     SEE  SPECIFICATIONS  FOR  MATER ULS  . 


HEIGHT 
OF  FABRIC 

WIRE  FABRIC 
ABOVE  GROUND 

DEPTH  OF 
CONCRETE 

POST  IN 
CONC.(MIN.) 

6' 

l"-2" 

36" 

32" 

5' 

l"-2" 

36" 

32" 

4' 

l"-2" 

30" 

26" 

3' 

r-2" 

30" 

26" 

REVISED 

EFFECTIVE 

3///7Z 

STANDARD  DRAWING 


reference: 
standard  spec. 
SECTION  ao 


DWG.  NO. 
76 


CHAIN  LINK  FENCE 


ADUINISTKATOR-ENeiNEERme  DIVISKM 


3  WIRE  FENCE  (TYF»E  F-3)  o<«-  o''  pull 

METAL  FENCE  STAYS  TO  BE  USED  ON  ALL  " 
/'FENCES  UNLESS  OTHERWISE  SPECIFIED. 


riNOTES  a  ALL  l|f 
til  OTHER  DIVENSIONS  III 
T  SAME  AS  TOP 
DETAIL. 


L I  l/^'  x  16  WROUGHT  STEEL  STRAP  HINSES  I 
BOLTED  TO  SATE  WITH  3 - '/%" X  3 '/^ "  I, 

SALVANIZED  CARRIASE  BOLTS  LlJ  

NAILS  I0<1  a  CLINCHED  FOR  GATE  CONSTRUCTipN. 


4«"N0.2  ELECTRICALLY  WELDED  TWIST 
LINK  CHAIN  SECURELY  STAPLED  TO  POST 
a  2"*  X42"LEVER.  I4"-IIBA.WIRE  LEVER 
RETAINER  FASTENED  TO  TOP  WIRE 


FARM  ENTRANCE  GATE (TYPE  G-2) 


z'/2"*»42"STAY  TIED  TO  MAIN  FENCE  BY 
3  WIRE  LOOPS 


"'H   lj|L0tw""ir-'3''""  Ij, 

STEEL  POSTS  8  BRACES  IN  CONCRETE 


METAL  POST 
CONCRETE  FOOTING 

—r«'-e"  METAL 


l|l  NOTES  a  ALL  OTHER 
l;l  DIMENSIONS  SAME  AS 
— 14^  TOP  DETAIL. 


DOUBLE  PANEL 


METAL  LINE  POSTS 

«'-«"  LONa.  1.5  3  LBS.PCR  FT, 
NOMINAL  FACTORY  PAINTED  OR 
•  ALVANIZU. 

CORNER. GATE  BEND  POSTS 

8'-0*  LONO  (NOMINAL  ) 

TERMINAL  POST 

SHALL  BE  AT  THE  END  OF  ANY  RUN  OF 
WIRE  OR  AT  ANY  (TNETCH  PANEL. 


CONCRETE  FOO' 
CLASS  "F"OR 
BETTER  CONCRETE. 

1^ 


TYPE  S-3  SATE 
IS  METAL. 

A  BOOD  SUBSTANTIAL 
•  ATE, COMMERCIALLY 
AVAILABLE  AND  IN 
•ENERAL  USE. 


'mIN.  12  SQUARE 
fOR  ROUND. 


FOR  DETAILS  OF  FE»(CE  PANELS  SEE 
STANDARD  DRAWING  NO.  75 


WING      FENCE  DETAIL 


note: 

A  DEAD  MAN  MAT  BE  A  CONCRETE  BLOCK,A 
CAST- IN- PLACE   CONCRETE  BLOCK,  A  ROCK 
OR  OTHBH  APPROVED  OBJECT.  WEIBHINB  AT 
LEAST  ISO  LBS, AND  COVERED  AT  LEAST  2  FEET 

note:   (STEEL  POSTS) 

EACH  CORNER,  END  SATE.  OR  PULL  POST 

AND  EACH  BRACE  SHALL  BE  SET  IN  CONCRETE 

AND  BRACED  AS  INDICATED. 

USE  A  I*'  SATE  UNLESS  R/W  AGREEMENT  STATES 
OTHERWISE 

ON  TYPE  S-2  FARM  SATE  . MATERIAL  SHALL  BE 
THE  SAME  AS  NEW  FENCE. 


DOUBLE  OR 
CORNER  PANELS 


SINGLE  OR  END  PANEL 


WNELS  TO  BE  SO 
LOCATED  THAT  ANIMALS 
CANNOT  PASS 


WING  FENCE  SHALL  BE, SECURELY 
FASTENED  TO  PIPE  BY  Ia"  EYE  BOLTS 
OR  OTHER  APPROVED  MfTHOD. 


It/zo/r^ 

■<///79 

EFFECTtWE 

3/1/72 

&///79 

STANDARD  DRAWING 


reference: 
standard  spec. 

SECTION  81 


DWG.  NO. 
78 


FARM  FENCE 


APPROVED 


AouimsTRATOR-oieiNeemNe  division 


i 


LIVE  loading:  standard  ihzo)  loading 


3-  10-0 
2  -  10-0 
2  -  12-0 


1-1/2  4X6   LAG  SCREW- 
1/4  '  CONNECTION  PLATE  WELD  TO 
2X1  1/2  ANGLES  WITH  3/16  FILLET- 
WELD  ALL  AROUND. 


SEE  CONC.  FINISH 
NOTE  FOR  CONC  - 
SURFACES  UNDE'! 
STRINGERS  \ 


(FOR  7 OA 


2  WINGS 
REO.  FOR  EACH 
CATTLE  GUARD 
INSTALLATION. 
3/16  TYP. 


CROSSBAR 

SEE  APPROVED 
SHOP  OWGS. 
FOR  ACTUAL 
LOCATION  OF 
ANCHOR  BOLTS 


7ga.c0ld  formed 
high  strength 
steel.  (see  notes) 

note:  extend  end  cross- 
bar PLATE  TO 
BOTTOM  OF  e  tF 
STRINGER  WITH 
1-4  OF  1/8" FILLET 
WELD  SYMMET- 
RICALLY DISTRIB- 
UTED TO  FLANGI 
AND  WEB  OF 
STRINGER 

^/4"  i  ANCHOR  BOLTS 
EMBEDDED  9"  IN  CONC 
FOUR  BOLTS  REQ  D  2I/2CL 
EACH   END  OF 
EACH   SECTION  SPACED 
AT  EQUAL  INTERVALS 

MAX.  FOOTING  PRESS.= 
1. 1  TONS/ SO.  FT 


(TYP.)> 


PLAN 


NOTE  ; 

THIS  DIMENSION  WILL  VARY. 
■    SEE  APPROVED  DWG.  FOR 
PROJECT  BEFORE  SETTING 


STEEL  WINGS 


9-0 


any  FOOTING  GRADES. 


'0-7  1/2  CTRS.=  7-6 


(5/8  (DGALV  MACH.  BOLTS    , HINGE 


EST.  CLASS  "a"  CONC,  QUANTITIES 
24-0  RDWY.-  7  CU.YDS. 

36-0RDWY.=  ll  CU.YDS. 
20-0  RDWY.  =  6  CU  YDS. 
30-0RDWY=9  CU.YDS. 

5/8"$  BOLT  WITH  CUT  WASHERS 
EACH  SIDE  OF  ANGLES.  WELD 
SHANK  TO  WASHER  ALL  AROUND 
FAR  SIDE, 


2-B3-»4  BARS  At  1-0  CtRS.- 

SECTION  B-B 


SEE  ROAD  PLANS  FOR  FINISHED  GRADE 
CROWN  OF  ADJ.  ROAD  SECTIONS. 


"""It/'^y""" 


OIAM  6ALV. 
METAL  PIPE  12' 
{jVl  LONG  TO  BE 
PLACED  AS 
DIRECTED  BY 
THE  ENGINEER 


1^ 


5/8  BaT 
WITH  CUT 
WASHERS 
AT  1-6  O.C. 


MULTIPLE 
INSTALLATION  JOINT 


3D  (♦2  T0»7)-INSIDE 
40(»8  T0*II1RA0IUSI 


,4D  OR2I/2MIN. 


WASHER  SPACER 

17^ 

21/2X2X3/8X2-1 1/2 

note:  LOCK  DETAIL  SIMILAR  EXCEPT 
USE  S/8  CGALV.  MACH.  BOLT 
WITH  GALV.  CUT  WASHER  8  GALV. 
HEX. NUTS  INSTEAD  OF  WELDED 
STUD  BOLT. 


2I/20=INSI0E  RADIUS 
(*2T0#9BARS) 


D- 01  A.  OF  BAR 


HINGE  DETAIL 


Bill     OF     REINFORCING  ^TFFI 


•  YPE  I'^l-O^! 


TYPE  2  0-» 


•ILJ5 

TYPE  3 


20 

RO 

WY. 

30 

ROWT. 

MK 

SIZE 

NO 

TYPI 

LENGTH 

MK 

SIZE 

NO, 

TYPE 

LENGTH 

MK 

SIZE 

NO. 

TYPl 

LEN6TII 

Bl 

4 

12 

STR. 

19-10 

Bl 

4 

12 

STR. 

29- 10 

tt 

4 

>B 

6  -  6 

B2 

4 

42 

1 

6-6 

B3 

4 

6 

STR. 

7-7 

S3 

4 

12 

STR, 

7-  7 

64 

4 

4 

2 

9-11 

B4 

4 

B 

< 
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BS 

4 

S 

3 

10-7 

B9 

4 

C 

3 

10-7 

EST.  WT.>  369  LBS. 

EST.  WT,  • 
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LBS, 

2 

4*  RDWY. 

36'  RDWY 

Bl 

4 

1  2 

STR. 

23-10 

Bl 

4 

24 

STR. 

IB-  7 

Bt 

4 

54 

1 

•  -6 

B2 

4 

SO 

I 

6-6 

■  > 

4 

t 

STR. 

T-  7 

B3 

4 

It 

STR, 

7-  7 

B4 

4 

4 

2 

5-M 

B4 

4 

6 

2- 

S-ll 

4 

6 

3 

10-7 

B9 

4 

6 

3 

10-  7 

EST.  WT.  • 

427 

LBS. 

EST  WT 

690 

LBS, 

REVISED 

EFFECTIVE 

STANDARD  DRAWING 


REFERENCE . 
STANDARD  SPEC. 
SECTION  BZ 


DWG.  NO. 
79 


CATTLE  GUARD 


'imdyib  , — zr-— — : — — 


AOmmsTHKrxM-oiemcEmM*  ommm 
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c 

tr-a. 

—  tV 

'  1      1     1      1     1  ' 

J_  1 1    1  tl   1  , 

1  1 

6 . 

•-^A  LliCI.(Tj 

SUPPORT    PANEL  "A"  ELEVATION 


*BILL   OF    RE.INFOHCING  STEEL 

0) 

0 

1 

^  r 

j:^3i 

TYPE  3 

TYPE 

1                TYPE  2 

STRAIGHT  BARS  i  E 

ENT  SARSCAII  dimensiona  out  to  ouf 

MARK   1  SIZE 

NO     1    TYPE    1  LENGTH 

S-O 

SECTION  -  PANEL  "A" 

Bl  1** 

4 

straight 

5'-9" 

66         «  3 

7 

2 

3-5 

5  2  L 

3S. 

S-O  ; 

SECTION  -  PANEL  'B" 

61 

»4 

Z 

S+roiqht 

7'-  9' 

62 

4 

2 

5+roiQht 

5-9 

S3 

4 

4 

2-  2 

B4 

3 

7 

3-7 

B5 

ti3 

4 

3 

2  -  7 

Est.   wt.  .  It 

?S7  Lbs 

S-G   SECTION  -  PANEL  "C 

Bl 

«4 

2 

S-3* 

B2 

4 

2 

G-  3 

63 

4 

4 

2-2 

B4 

3 

S 

J 

3-  7 

65 

*  3 

4 

3 

S-7 

Est.   w*.  -    1  IS5  Lba 

SEiViOM  -  PAmKl  '0' 

B  1 

H4 

4 

7-  3 

62 

A 

4 

StroiQhf 

S-2 

S4 

3 

1 

A-7  ■■" 

85 

*3 

4 

3 

e-7 

Est.   wt.  =      HG5  Lbs 

lO-G  SECTION  -  PANEL  "E" 

Bl 

«4 

2 

5TrQ'iQnt 

IO-3 

B2 

4 

2 

S-3 

33 

4 

4 

S-2 

34 

3 

lO 

3-7 

65.  .. 

"  3 

4 

5 

4-7  - 

Est    wt  -     1473  Lba 

lO-S  SECTION 

-  PANEL 

"F" 

61 

tt4 

4 

straiqh*^ 

9-S 

B2 

4 

4 

2-2 

B4 

3 

iO 

t 

3-  7 

as 

«*3 

4 

3 

2-7 

Est    wt.  ■  1' 

73      Lb5.  . 

l2-£  5ECTlO^ 

0  -  PANEL  "G" 

Bl 

<t  4 

? 

Stro'.qh-f 

B2 

4 

5  +  rQ'iQh+ 

B3 

4 

Strjiqnf 

B4 

3 

3-  7 

B5 

«3 

3 

4-  7 

Est.  wt  .  1 

7  Si  Lbs. 

lE-e  SECTION 

-  PANEL  "H" 

ei 

«4 

4 

Strtjiqht 

1  1-3 

62 

4 

4- 

5*-roighf 

2-2 

B4 

S 

i2 

3-  7 

as 

»»3 

4 

3 

a-  7 

tat.   wt  ■     1 7S 1  Lbs. 

'^For   One   Panel  only 

NOTE'  Ft»  DETAIL  OF  STEEL  OMTES  AND  STEEL  WINOS 
SEE  SDUURD  DHAWmS  NO.  7* 


PANEL  'F"  elevation 


EST, 

CLASS 

'O"    CONCRETE  QUANTITIES 

£- 

o 

SECTION 

-  PANEL 

A 

-O  20 

CU.  YDS. 

*- 

o 

SECTION 

-  PANEL 

e 

CU  YDS. 

e- 

SEC  TlON 

-  PANEL 

c 

-O  26 

CU  Y05, 

*- 

SECTION 

-  PANEL 

D 

CU-  Y05. 

IO 

SECTl  ON 

-  PANEi_ 

t 

=0.3S 

CU  YDS. 

lO 

e 

SECTION 

-  PANEL 

F 

-O  35 

CU,  Y03- 

la 

e 

SECTION 

-  PANE.L 

e 

-O  43 

CU  YDS, 

it 

e 

SECTION 

-  PANEL 

M 

-O  43 

CU.  YDS. 

REFEHeNCE: 
SDWCMD  SPEC. 
SECPOW  62 


STANDARD  DRAWING 


PRECAST  CONCRETE 
BASE  fOR  CATTLE 
GUARD 


At>*iini«TWJ>TOF-nnw«reitBW  wmow 


"*  V — HI 

fO'-O" 

PLAN 

1 

»  tfe'  CHAMFER  WILL  BE  ACCEPTABLE 

t  SECTION  MAY  BE  BUILT  WITHOUT  BEVEL 


t  WASHER  I 
(TACK  WELD) 


NORMAL  SECTION 


-APPROACHING  TRAFFIC  SIDE 


CONNECTING  PIN  DETAIL 


60'  50" 

END  TRANSITION  DETAIL 


VARIES  DEPENDING  ON  LOCATION 
OF  WIRE  LOOP  ON  ADJOINING 
SECTION 


CHAMFEf* 


0  ShIOOTH  BAR 


1^4"  I.D.  BEND 


'/g"DIA.  WIRE  ROPE 


MODIFIED  END  FOR  BRIDGE  CONNECTION 


DETAIL  "a" 


CHAMFER  OR  SUFRCIENTLY  ROUNDED 
THAT  A  SMOOTH  EDOE  RESULTS 


NOTES 

CONCRETE   SHALL  BE  CLASS  "DD"  OR  EQUAL, 

THE  FWISHED  SURFACE  OF  THE  BARRIER  SHALL  BE  SMOOTH. DENSE, UNPITTEO  AND 
FREE  FROM  AIR  BUOSLE  POCKETS, DEPRESSIONS  AND  HONEY  COMB   IF  THE  ENGINEER 
DEEMS  IT  NECESSARY,  THE  BARRIER  SHALL  BE  GIVEN  A  WOOD  FLOAT  FINISH  IN  ORDER 
TO  OBTAIN  THE  ABOVE  MENTIONED  FINISH  SURFACE. 


EACH  10'  SECTION  SHALL  BE  CONNECTED  WITH  A    l"  OIA.  x  26"  PIN. 
THE  END  TRANSITION  SHALL  BE  A  CAST  IN  PLACE  SECTION  WITH  TRANSVERSE  JOINTS 
PROVIDED  AT  20'  CENTERS.  A  Is,"  OPEN  JOINT  EDGED  WITH  A        RADIUS  TOOL  SHALL 
BE  USED.  THE  CONTRACTOR  MAY  CHOOSE  TO  USE  EIGHT  PRECAST  SECTIONS  BUT 
SHALL  MAKE  PROVISIONS  FOR  CONNECTING  THE  SECTIONS  TOGETHER  AND  FOR  UIFTWO 
THIS  SHALL  BE  APPROVED  IN  WRITING  BY  THE  ENGINEER, 

ALL  EXPOSED  METAL  PARTS  TO  BE  PAJNTED  WITH  ONE  COAT  OF  PRIMER  AND  TWO 
COATS  OF  ALUMINUM  PAINT  METAL  PARTS  ARE  CONSIDERED  TO  INCLUDE  THE  WIRE 
ROPE  LOOP  AND  THE  CONNECTING  PINS,  (STD.SPEC.  ART  M  280.02  (3)  8 (6)  OR  (7)) 
THE  CONTRACTOR  SHALL  BE  RESPONSIBLE  FOR  THE  PROPER  FIT-UP  OF  THE  PRECAST 
CONCRETE  MEDIAN  BARRIER  RAIL.  SUFFICIENT  PRECAST  SECTIONS  SHALL  BE  ASSEMBLED 
AND  PINNED  IN  THE  FABRICATORS  PLANT  TO  DETERMINE  THAT  PROPER  FIT-UP  CAN  BE 
MAINTAINED  ON  ALL  ROADWAY  ALIGNMENT,  CURVES  AS  WELL  AS  ON  TANGENT   THIS  SHALL 
BE  DETERMINED  EARLY  IN  FABRICATION. 


W/f/79 


STANDARD  DRAWING 


REFERENCE ,  DW 
S7AHDAHD  SPEC. 
SECnoti  

CONCRETE 
MEDIAN  RAIL 

APPROVED'      '■  "p,  ;  " 


■emtio  gyiaioM 


METAL  GUARD  RAIL 


e"ie"ii4"  S4S 

wood  btoch. , — —  ,  _  — 

^3 


plait  woihct 


#1 


dappod  po*t 
(ptfiniMibli  to 
dop  full  l«ng.) 

s'xe'x  14' 

block  (S4S  H'l 

plot*  sathtr 

(iM  daioili 

thii  ih««l) 

*l'<)<  r-6*poit  boll 

«iltt  htM  nut 
V«  holi 
dapped  pott 
{parmiiiibki  1 
dap  (uH  l«ng  ) 


SQUARE  WOOD  POST 


CONCRETE  POST 


ROUND  WOOD  POST 


aVaVi4"wooD  block 

(FOR  SQUARE  POSTS) 


^^^mTwood  block 
(for  round  posts) 


DETAIL  OF  GUARD  RAIL  POST^ 


OVAL  SHOULDER 
BUTTON  HEAD  BOLT 
OR  EQUAL. 

POST  BOLT  IS  SIMILAR 
EXCEPT  LENaTH. 


|§3 

As  GA  STEEL 

USE  ON  POST  CQMHECTIOHS  THAI 
00  NOT  USE  REFLCCTOffS 


"OST  eOLT  LENGTH 
GUARD  RAIL  -  I'S' 
MEDIAN  RAIL-Z'Z' 
SPLICE    BOLT  a  NUT 


PLATE 
WASHER  DETAIL 


-WOOD  BLOCK 

POST  80LT  MOLE 


RAIL  SPLICE  DETAIL 

(LAP  IN  DIRECTION  Of  TRArnC) 


NOTES 

GALVANIZED  RAIL  SHALL  BE  GALVANIZED    IN    ACCORDANCE  WITH 
A  EZ5  OR   ASTM    A  123     STEEL  RAIL  SHALL  CONFORM  TO  ASSHO 
M  160,  ALL  RAIL  PLATES  ARE  TO  BE  LAPPED  IN  DIRECTION  OF  TRAFRC. 
POSTS'  ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS  THAN  8"  OR 
MOITe  than  10"  only  one  TYPE  POST  (SQUARE  OR  HOUND) TO  BE  USED 
WITHIN  ONE  PROJECT, 

RRMjNAL  SECTIONS 

E  approach:  see  STANDARD  DRAWING  NO.  86  FOR  TREATMENT 

REFLECTOR- washer:  ALL  SECTIONS  OF  GUARD  RAIL  SHALL  HAVE 
REFLECTOR  WASHERS  SPACED  EVERY  25  FT   REFLECTOR  WASHERS  TO 
BE  INCLUDED  IN  THE  UNIT  PRICE  PER  LINEAR  FOOT  OF  GUARD  RAIL,  SEE 
DETAIL  THIS  SHEET 


CONCRETE  posts:  only  ONE  SIZE  CHAMFER  CAN  BE  USED  IN  A  SINGLE 
RUN  OF  RAIL. 


METAL  MEDIAN  RAIL 


ft  POST  BOLT  HOLE 


J  JUUES  

g  s'-«"(i«i».i 

8" 

8' 

_«aiE5  

1  a'-6'lMIW,l  , 

^  set  MTAIL 

ij 

a      1  SMEETI  / 

OSTIICE  DETAILS 
HIS  SHEET) 

REFLECTOR -WASHER 


ft£F£ft£NCE 
STAttOAKD  Spec. 

secnoM  90 


I EFFEC TIVE  |  J ///;^  \  g ///rS  \ 


SrANOARD  DRAWING 


METAL  GUARD 
AND  MEDIAN  RAIL 


BRIDGE  APPROACH  SECTIONS 
WITH  WOOD  POSTS 


TERMINM.  C0HNEC1 


NHC  «L  auMOHAIL  (SEE  SID  DW«.  NO.  H) 

,METAL  GUARD  RAIL- BRIDGE  APPROACH 

S£<;tion  type -3  mimra 

(NO  ANCHOR  POST  PROVIDCD  ON  CXISTIM  BR) 


TABLE  "A 

2 -LAW 
TREATMENT 

TYPE-  1 

TV«-2 

TYK-S 

MMT1HU0UI 
HAIL 

CONTIHWOUl 
HAIL 

MATCH 
CONTMUOUl 
RAIL 

■TO.  D««. 

NO.  at 

TUMHAL  4 

MOM- 
eONTIINOU* 
RAIL 

■  TO.  owl 
MO  SI 

TCmilHM.  1 

■TO  0»l 

HO 

TtftMINAL  1 

ITO.  owl. 

NO.  If 
TIniMMAL  > 

4- LANE 
TREATMENT 

CONTMUOUl 
•HOVLKH 
MIL 

MATCH 
COMTMUOUt 
RAH. 

HATCH 
OOMTimWUI 

•TO.  DWI 
NO.  ■• 
TEMIIHAL  4 

CONTMUOUl 
•HLM-UIL 

■  ID.  tmt. 

HO  IS 
TERHIHALB 

■TO.  0««. 

NO.  BS 
TERMMAL  9 

■TO.  DWI. 

NO.  11 
TCMMNAL  1 

COHTtMUQO* 

HATCH 
COWTIMUXIl 
MAIL 

CONTIMJOUS 
RAIL 

•TO.  DWI. 

NO.  e» 

TERMINAL  4 

coNTWJoua 

ttOIAH  RML 

•  TO.  OWI. 

NO 

TUMIMAL) 

>T0  0W« 

NO 
TlRMMALe 

•TO  OWI 
HO.  II 
TtRMMAL  I 

I2^I2'^I4"WOOO  BLOCK 
HETAL  W*WD  RAIL-  BRtOOE  APPHOACH  g^CTffff, 


I2^I2"W00D  POST 


MYHEWT:  PER  EACH  tMtT  Al  COHTAIIMO  IN 

HQTEi  THIl  STO.  OWO.  II  TO  ■(  U^EO  rOH  tRWIE  ApraOACM  AND/Od 
OCMRTUM  CHOI  FOR  TWO-WAY  TRAFTIC  AND  FOR  AmiOACH  ENH 
FOR  ONE-WAT  TRAFFIC  HOUMAL  I'XI' ROfTI  AND  I'-CPOtT  If *C- 
Ml  CAN  »  UMD  FOR  ONE-WAY  OIMRTUM  IRO*. 


FOR  MITALLATIOH  OF  IRIDIE  APPROACH  tfCTIORI  TTPE-C  AH»  TYK-I 
MC  ROAD  PLAN!  POR  DITAILI  ON  ANCHORAM. 


BRIDGE  APPROACH  SECTIONS 
WITH  CONCRETE  POSTS 


STANDARD  DRAWING 

nEF£n£NCt :               ows-  no. 

STMMOMD  $KC.  86 
StCTION  M7 

BfilDG£    FNO  Tfl£A7M£NT 

»|    ^  Edo«  of  should 

l\ 

ir 

S'3" 

6' 3" 

,   75'0"  0Dp,„„,k 

Bom  lint  ^ 

30  ♦ 

1 

I 

i      U      y  ~tr==5=======B======__   

30" 

' — 

(RBBUBRBBBHHH        1  i 

Bom  lint 

20"  1 

1!   

6' 3" 

6' 3" 

50' 0" 

ZSVltrmina)  ind 

(Sm  ltd.  d»g.no  89) 

>|     ^  Edgt  of  ihouldtr  

MEDIAN   BRIDGE   PIER  TREATMENT 

«This  dimension  moy  be  greater  if  pier  footings   interfere   willi  the  guardrail  post  or  if  continuous  roil  is  provided 
on  the  shoulder  r 

♦  ♦When  pier  width  is  greater   thon    3'0",  adjust  the  lost  eight  post  offsets   of    the    75'  terminal  section 
to  fit  the  condition. 


OUTSIDE    SHLDR.  BRIDGE  PIER  TREATMENT 


NOTE:  Obstruction  less  than  30'  from  edge 
of  nearest  traffic  lane  require  guordroil. 

NOTE:  When  guordroil  installations  are  more 
than  2  feet  from  the  edge  of  the  shoulder, 
the  fill  slope  shall  be  a  10  I  slope  beginning 
at  the  edge  of  finished  shoulder. 


MEDIAN  SLOPE 


STANDARD  DRAWING 


reference:  owe.  no. 

STANDARD  SPEC.  87 
SECTION  90 


PIER  TREATMENT 


REVISED 

EFFECTIVE 

31,-/72 

e//  /79 

APPROVED       t  n        ^  i 


ADUINISTRATOR-ENBINEERma  aviSION 


r-6' 


BARRIER  CURB 

ELEVATION 

l'-6" 


PLAN 


SEE  BULLETIN  NO.  7,  "RECOMMENDED  PRACTICES  FOR 
RAILROAD-HIGHWAY  GRADE  CROSSING  PROTECTION;  ASSOCIATION 
OF  AMERICAN  RAILROADS,  FOR  ADDITIONAL  DETAILS  8  SKEWED 
CROSSINGS. 

SEE  STO.  DWG.  NO.  89  FOR  TERMINAL  SECTION  DETAILS. 


5"  OR  AS  y 


6  OR  AS  • 
REQUIRED 

TYPICAL  BARRIER  CURB 


REVISED 


EFFECTIVE 


3///7Z 


STANDARD  DRAWING 


REFERENCE : 
STANDARD  SPEC. 
SECTION  90 


owe.  NO. 

89 


GUARDRAIL  FOR  GRADE  CROSSING 
PROTECTION 


•M  and  onchorag*  <l«tail» 


.  .5.90+NI0625) 
/=5.90tN(0.625)-033 
y^590+N(0.625)-066 
-N»fttoof  post  BpacM 


TERMINAL  SECTION  3 


mote: 

Post  sholl  ba  offset  to  •liminola  th«  sharp 
ongit  point.  A  smooth  curve  transition  n 
occaptobi*.  and  wiU  be  stakad  as  such  at 
Itie  tima  of  construction 


[_625'  |6»'|6  24'[6.23'|        6.23-  post       spocino  _|  cont. 

TERMINAL  SECTION  4 


TABLE  "B" 

9RI0GE  WIDTH  (FT) 

28' 

30' 

32' 

34' 

ie' 

44 

ROADWAY  WPDTM  (FT) 
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26 

2B 

30 
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38 
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36 
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40 
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34 

36 

38 

40 
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40 
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TERMINAL  3  (N  spocasl 

6 

a 

10 

12 

14 

16 

18 

20 

22 

10 

12 

14 

16 

18 

20 

6 

8 

10 

12 

14 

16 

18 

6 

8 

10  12 

14 

16 

8 

10 

12  16 

8 

iO  14 

e 

2 

a 

TERMINAL  4  (N  spocM) 
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4 

8 

10 

12 

14 

18 

2 

6 

8 

to 

12 

16 

K 
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4 
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8 

10 

14 
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2 

4  le 

S 

12 

2 

4 

6  10 

2 

4|e 

6 

2 

UPott  P-l  will  matcti  tlia  continuous  rail 


saa  and  oncrtorage  datolls 


adgt  of  pavad  snidr 

TERMINAL    SECTION  5 


^  *     NOTE  Onxt  tarmtnol  saction 

and  onctior  whan  rail  is  aslandtd 
into  cut  slopa. 


6Z5;|6.2Jj_6M;^6M;|6jtX6t9a6J7i^^^^ 

TERMINAL    SECTION  6 

(This  Ttrfninol  Saclton  to  t>a  asad  for  out  slopa  ambadmant) 


mmmmm^     grti'rj  c-^^j  Qua— 


BEARING  PLATE  DETAILS 


CABLE  ASSEMBLY 


END  ANCNODAVE  HTAILS 


yt-€DOe  OF  WtKNINS 

7P<»E  Of  MVCO  SHLDR. 


TERMINAL  SECTIp^^  I 

(TO  SE  USED  OM  ALL  ABROACH  ENDt  AND  ON 
ALL  TWO  LANe.TWPO  WAV  DEMftTUNE  ENDS.) 


C00£  Of  WIOEWINO-^ 
«>«  Of  W>»eO  INLOW,- 


TERMINAL   SECTION  2 

ira  M  U«CO  ON  FOUR-LAMC  OIVIBCO  OCMRTUM  CMOS) 


OM;.  MO. 

tCCHM  to 

M 

aUATOA4/L 

remttNAL  sccnoMS 


'•I 


-i 


I 


Zf^/r  fo  III  fT 

7S  fl-  fo  SOff 

/A- 
/Z' 
&■ 
A' 
3' 

DETAIL  "B-2" 
(ALTERNATE)SPR1NG  CABLE  END  ASSEMBLY 
(COMPENSATING  DEVICE) 


3.  Codie  Sp>tee3  4  Ca^e         .3^// ^  0 

ThfeeCMe^hor^say  ~  •       ■■  ...  fOO.OOO^. 

""  '  "'not  shell  b«  galfenittd  in  accordance  caS^o 
IT'/  3p^eif!Caf>^/7a 

Stml  ct0l»t>         fitftrm  «  M«  r»fml'»m»»ii  »f 
A.ST m.  DttltnaHtr  A- tr.    All  $t»ti  ttitim*  tkmll  ta  trata 
*S.$a,  ttH  a»iiiul»0     UaltrUI  l»tltal»»  at  'MalltaH*  lra»' 
tuall  taatatm  r«  an  Mf»t.  m- IWO.ir,  mallaatia  ta§tliit§ 
(*ra4»  S$OW. 


»aoA  6o/f».  aa  n/tMnnaai.  jAa/l  Orvmlop  at  v/fim^fia  p^tll  opmn 
nor/rml  fa  /ar>^/hMj/r>a/  arts  or  jW* 

e~  n^.  m'lanf     7    Cab/a     H'  clama  A  ti.OOO*  ropa    -  AiSHO  0  JO 

/yen  a.v  MyrMM  ar              SOCJtpf  «  faWkK-Z/A^,  f>-W  w--^  *»<^/«W 
 /Tq^j*              ^  Cff/T^i^  ot^r  fft^  6x3Mtr  r^Vr 


DETAIL  'O" 
END  POST 


DETAIL  E' 
INTERMEDIATE  POST 


DETAIL  'F" 
CONCRETE  ANCHOR 
for  ^/f^rna-tt  S^*p*3  S**  St^- 


STANDAtiO  ORAmm 


reference: 

tTAMOMD  SnC. 
SeCTiON  90 


CABLE  GUAROmiL 


c 


DETAIL 'S* 
iUKHOR  ROD  a  DCAO  ftUM 


STEEL  EYE  BOLT 


DETAIL  "H" 
ANCHORAGE  CONNECTOR 


DETAIL  V 
ALTERNATE  CONG.  ANCHOR 


SnMDAHD  S^£C. 

secTtott  ao 


STANOARD  ORAmNG 


CABLE  eUAROMIL 
DRIVEWAY  ANCHOR  SECTION 


T-15' 


T-IS' 


ORIGINAL  GROUND  SLOPE 
FLAT  OR  DESCENDING 


T-IO'    ,  T-IO' 


T-IO' 


(-SLOPE 

I  STAKE 

ORIGINAL  GROUND  SLOPE  ASCENDING  OR  DESCENDING 


VERTICAL  OFFSETS  FROM  ROADWAY  AND  GROUND  SLOPES 
TO  ROUNDING  LINES  FOR  CUTS 


note;  vertical  offsets  "M2"  shall  be  % 


M2-C 

SLOPES 

2 

:i  a  STEEPER  (T=I5') 

vert. 

DESCENDING  GROUND-CUTS 

DIST. 

"E- 

M2="/i 

>  ( FT ) 

(FT) 

\ 

1:1 

lii,: 

il^:i 

2:1 

FLAT 

5.0 

3.8 

3.0 

2.5 

2.2 

1.9 

2.0 

5.5 

4.3 

3.5 

3.0 

2.7 

2.4 

4.0 

6.0 

4.8 

4.0 

3.5 

3.2 

2.9 

6.0 

6.5 

5.3 

4.5 

4.0 

3.7 

3.4 

8.0 

7.0 

5.8 

5.0 

4.5 

4.2 

3.9 

10.0 

7.5 

6.3 

5.5 

5.0 

4.7 

4.4 

12.0 

8.0 

6.8 

6.0 

5.5 

5.2 

4.9 

14.0 

8.5 

7.3 

6.5 

6.0 

5.7 

5.4 

16.0 

9.0 

7.8 

7.0 

6.5 

6.2 

5.9 

M2-C 

SLOPES 

2 

1  a 

STEEPER  (T=IO') 

vert 

ASCENDING  GROUND-CUTS 

DIST. 
"E" 

M2 

(FT) 

(FT) 

\A 

1:1 

iii,:i 

il^:i 

i\A 

2:1 

1.0 

3.4 

2.5 

2.0 

1.7 

1.4 

1.3 

2.0 

2.9 

2.0 

1.5 

1.2 

0.9 

0.8 

40 

2.4 

1.5 

1.0 

0.7 

0.4 

0.3 

6.0 

1.0 

1.0 

0.5 

0.2 

0.0 

00 

e.o 

1.4 

0.5 

0.0 

0.0 

10.0 

0.9 

0.0 

12.0 

0.4 

14.0 

0.0 

M2  FOR  CUT  SLOPES 
FLATTER  THAN  2:i  (T»IO') 


VERT 
DIST 
"E" 
(FT) 

DESCENDING 

GROUND-CUTS 

M2 

="/£(  FT) 

2lfe; 

3:1 

3I/2. 

4:1 

5:1 

6:1 

FLAT 

1.0 

0.8 

07 

0.6 

05 

0.4 

1.0 

1.3 

I.I 

1.0 

0.9 

0.8 

0.7 

2.0 

1.5 

1.3 

1.2 

I.I 

1.0 

0.9 

3.0 

1.8 

1.6 

1.5 

1.4 

1.3 

1.2 

4.0 

2.0 

1.8 

1.7 

1.6 

1.5 

1.4 

5.0 

2.3 

2.1 

2.0 

1.9 

1.8 

1.7 

6.0 

2.5 

2.3 

2.2 

2.1 

2.0 

1.9 

7.0 

2.8 

2.6 

2.5 

2.4 

2.3 

22 

8.0 

3.0 

2.8 

2.7 

2.6 

2.5 

2.4 

90 

3  3 

3. 1 

3.0 

2.9 

2.8 

2.7 

lO.O 

3.5 

3.3 

3.2 

3.1 

3.0 

29 

M2  FOR  CUT  SLOPES 
FLATTER  THAN  2:i    (T  =  IO') 


VERT 
DIST 
'E" 
(FT) 

ASCENDING  GROUND-CUTS 

M2-M/2(FT) 

2!fe:i 

3:1 

3!fe:i 

4:1 

5:1 

6:1 

FLAT 

1.0 

0.8 

0.7 

0.6 

0.5 

0.4 

1.0 

0.8 

0.6 

0.5 

0.4 

0.3 

0.2 

2.0 

0.5 

0.3 

0.2 

0.1 

0.0 

0.0 

3.0 

0.3 

0.0 

0.0 

0.0 

4.0 

0.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

REviseo 


EFFECTIVE 


3/1 172 


STANDARD  DRAWING 


reference: 
standard  spec, 
section  ii 


DWG.  NO 
100 


SLOPE  rounding 


APPROVED^    -~    „       ,  .  

AOmNISTRATOH-EUemEEmNS  DIVISION 


THE  GRA0IN6  CONTRACTOR  SHALL  NOT  PLACE  THIS  PORTION  OF  THE  ROADWAY  EMBANKMENT 
UNTIL  AFTER  THE  BRIDGE  CONTRACTOR  HAS  COMPLETED  THE  BACKWAL^L  AND  DECK 
'  M'b^rBToF  ™e^S?ANDARd'"^IcS.'''-*^^''  ACCORDANCE  WITH  ARTICLE' 


8ERM(SEE  BRIDGE  PLANS  "GENERAL  LAYOUT"). 


-LIMITS  OF  STRUCTURE  EXCAVATION 
SECTION  A- A 


2:i  SLOPE 

(EXCEPT  AS  OTHERWISE  NOTED) 


note:  fill  MATERIAL  MUST 
BE  KEPT  OFF  THE  TOP  OF 
THE  CONCRETE  CAP 


PLAN  SLOPE 


TOP  OF  BERN 


Z:i  SLOPE  (EXCEPT  AS 
OTHERWISE  NOTED) 


USUALLY  BOTTOM 
OF  CAP 


VIEW  B-B 
AT  FINISHED  BRIDGE  END 


PLAN  VIEW  AT  FINISHED  BRIDGE  END 


REVISED 


EFFECTIVE 


STANDARD  DRAWING 


REFERENCE . 
STANDARD  SPEC. 
SECTION  II 


DWG.  NO. 
101 


ROADWAY  EMBANKMENT 
AT  BRIDGE  END 


5, 


MEDIAN  WIDTHS  36' TO  76' 


PWOFILE 

note:  Turnout*  obov*  to  b«  locottd  ond  constructtd  in  conlunction  with  ditch  blocks 
if  ot  all  pouiblt.  Droinog*  tholl  btprovidtd  whan  nactuary. 

STANDARD     U-TURN  FOR  NARROW  MEDIANS 


Narrow  rrndions,  medion  widths  gmaf«r  thon  76  ff  and  ind«p«nd»nt  roadways  require  special  design. 
GRADES:   Uniform  between  inside  shoulders  of  moin  traveled  way  encept  for  special  design. 
SURFftCING:    See  plons  for  quonfitle*. 
DRAINAGE:    Use  IB" or  24"  culverts  if  required. 


REVISED 

EFFECTIVE 

3III7Z 

STANDARD  DRAWING 


REFERENCE 
STANDAKD  SPEC. 
SECTION  II 


DWG.  NO. 
102 


U- TURN  MEDIAN  OPENINGS  ON 
CONTROLLED  ACCESS  HIGHWAYS 


 ADUIWSTRATOR-ENeiNEemNO  DIVISION 


24.0' 


;-SEE  PLANS  FOR  SURF. 

DITCH  6RADE->^  '"  '  ^  DITCH  SRADE  'j 

TYPICAL  SECTION  AT  25'  DITCH  LINE 


FOR  DRAINAGE -PIPE  AS  NECESSARY 


TYPICAL  SECTION  IN  THOROUGH  FILL 

USE  6: 1  SLOPE  FOR  FILLS  OF  5'  OR  LESS 


GRADE  OF  APPROACH  NOT  TO  EXCEED  10%  UNLESS  TRAFFIC  VOLUME 
AND  COST  INDICATE  SUCH  TO  BE  JUSTIFIABLE. 

APPROACHES  TO  BE  CONSTRUCTED  TO  FIT  LOCAL  CONDITIONS,  BUT  M 
SUCH  MANNER  AS  TO  MINIMIZE  TRAFFIC  HAZARD  AND  AFFORD  SAFE  AND 
COMMODIOUS  ENTRY  AND  EXIT  OF  TRAFFIC  TO  AND  FROM  MAIN  ROAD. 

WHERE  IT  BECOMES  NECESSARY  TO  GO  BEYOND  RIGHT-OF-WAY  LINES, 
WRITTEN  PERMISSION  SHALL  BE  SECURED  FROM  PROPERTY  OWNER  IN  ALL 
INSTANCES. 


REVISED 


STANDARD  DRAWING 


REFERENCE . 
STANDARD  SPEC. 
SECTION  20 


DWG.  NO. 
103 


APPROACHES 


EFFECTIVE 


ADMINISTRATOR-SNOINEERINa  aVISiat. 


V''.  .  -  . 


PLAN  OF  TYPICAL  CONSTRUCTION  AREAS 


GENERAL  NOTES 


NO  COHSTRUCTIOM  SHALL  C<MUENC£  ON 
THE  PROJECT  UNTIL  NECESSARY  CON- 
STRUCTION   WARNtN6  SIONS,  DEVICES  AND 
MARKINGS  ARE  IN  PLACE  ANO  APPROVED 
BY  THE  £N(!lN£ER. 
ALL  SIGNS  AND  BARRICADES  REOUIRZD 
FOR  A  CONSTRUCTION  PROJECT  (EXCEPT 
AS  NOTED]  SHALL  BE  FURNISHED  ANO 
INSTALLED  BY  THE  CONTRACTOR . 


THE  G20-I  SIGN  SHALL  BE  USED  IF  PROJECT 
LENGTH  IS  TWO  MILES  OR  MORE.  BUT  UAY 
BE  DELETED  ON  MINOR  PROJECTS.  MOUNT 
620-1  AND  OZO'2  AT  OR  NEAR  BEGIN  OK 
END  OF  PROJECT  SO  THAT  THEY  WILL 
NOT  INTERFERE  WITH  THE  ACTUAL 
CONSTRUCTION  AHEA 


ALL   SIGNING    ANO  TRAFFIC  CONTROL 
OeVICES   SHALL  CONFORM  TO  TWf 
'MANUAL  ON  UNIFORM  TRAFFIC  CONTROL 
DEVICES  FOR  STREETS  ANO  HIGHWAYS'. 
LATEST  EDITION,  PUBLISHED  BY  THE 
FEDERAL  HIGHWAY  ADMNISTRAr ION. 

ALL  SIGN  LOCATIONS  ARE  APPROXIMATE 
AND  SHOULD  BE  ADJUSTED  TO  FIT 
FIELD  COMDITIONS, 


OeUNEATOR  SPACING  FOR  TWO  LANE  ANO 
FOUR  LANE  ROADS  APPROACHING  CONTmUCTION 
AREAS  AND  SPACING  THROUGH  CONSTRUCTION 
AREAS  SHALL  BE    ACCORDING    TO  S'ONING 
STANDARD  DRAWING  NUMBER  242.  SPAGNG 
MAY  B£  REDUCED  AS  DICTATED  BY  FIELD 
CONDIVONS. 

EXISTING  PAVEMENT  MARKINGS  SHALL  BE 
OBLITERATED  WHERE  THEY  CONFLICT  tWTH 
TRAFFIC  MOVEMENT  THROUGH  CONSTRUCTION 
AND  DETOUR  AREAS. 

THE  APPR0P1ATE  SIGNING  STANDARD  TO  BE  USED 
FOR  A  PARTICULAR  WORK  AREA  SHALL  BE 
DETERMINED  BY  THE  ENGINEER 

DESIGN  DETAILS  OF  SIGNS  ARE  FOUND  IN  THE 
FEDERAL  HIGHWAY  ADMINISTRATION  MANUAL 
'STANDARD  HIBHWAt  SIONS'.  1972  EDITION 
SIGNS  LARGER  THAN  THOSE  DETAILED  SHALL 
BE  INCREASED  IN  SIZE  PROPORTIONATELY 

THESE   CONSTRUCTION    SIGNING  STANDARDS 
ARE    TO   SERVE  AS  A  MINIMUM  GUIDE 
FOR    TYF-ICAL   MAJOR  CCNSTRUCTION  OPERATIONS. 
REDUCED  SIGNING   REQUIiiEMENTS  MAY  BE 
PERMISSIBLE  FOR  MINOR  PROJECTS  AND 
CONSTRUCTION  OPERATIONS  WITHIN  THE  LIMITS 
OF  A  MAJOR  WORK  AREA.  SEE  PARAGRAPH 
63-22   OF  THE  'MANUAL  ON  UNIFORM 
TRAFFIC  CONTROL  DEVICES'. 


BESIW  PROJECT 


I  BEGIN 

I  ACTUAL  WORK  AREA 


CONSTRUCTION  AREA 

BEGINNING    AND  ENDING  SIGNING 


STANDAPO 

/l£F£/KNC£  : 

ura  NO. 

STANOAItO  Spec 

205 

mcnoH  NOtte 

'fa 

sctnz 


14/1/77  \*/lOlTB 


CONSTmCTKH  SfOSme  STAWAm* 


I 


NOTES 

TWO  WAY  TRAFFIC  SI8NS   {W6-3)  SHALL  BE  PLACED 
1/2  MILE  a  1-1/2  MILE   FROM  THE  TRANSITION  ON  THE 
P.T.W.     THEREAFTER    AT  TWO-MILE   INTERVALS  ON  TWO-LANE 
INTERSTATE.    WITH  EACH   W6-5,   STICK-DOWN   TAPE  OmECT- 
lONAL  ARROWS    SHALL  BE    INSTALLED  ON  PWEHENT. 

FOR   ADDITIONAL  NOTES,    SEE  CONSTRUCTION  S ION  STANDARD 

NO.    207  . 


THE  ADVISORY  SPEED  PLATE  (W)3-l)  SHALL  BE  USED 
WHERE  NEEDED  AS  (NOlCATED  IN  THE  MANUAL  ON 
UNIFORM    TRAFFIC    CONTROL  DEVICES. 


OBLITERATE    PAVEMENT  MARKINGS 


STANDARD  DRAWING 


REFERENCE: 
STANDARD  SPEC. 
SECTION  NONE 


2/1/77  \4/20m\ 


EFFECTIVE    4/l/77  4/20/78\ 


CONSTRUCTION  SIGNING  STANDARDS 


r 


HEflVr   TRUCK  TRAFfIC  TWO  WAY  ONE  WAY 

ON  THRU  HIGHWAt         SINGLE  LANE  TRAFFIC  SINGLE  LANE  TRAFFIC 


SIGNING  FOR   LANE  CLOSURE  AND 


SIDE    ROAD  APPROACH 


1.  flARHICADES  MAY  BE  OMITTED  ON  TWO  WAY  StNGLE  LANE 
TRAFFIC  WHEN  PILOT  CAR  IS  USED.    THE  VEHICLE  SHOULD 
CARRY  THE  MESSAGE,  "PILOT  CAR  FOLLOW  ME"  (G20-4), 
MOUNTED  ON  THE  REAR  OF   THE  VEHICLE. 

2.  TWO  ORANGE  FLAGS    SHALL  BE    MOUNTED  ON  ALL 
Wll-e  SIGNS.  FLAGS    SHALL  BE  MOUNTED   SO  THEY 
WILL    BE   HIGHER    THAN   SIGN  FACE   AS   SHOWN.  FLAGS 
SHALL    BE    I2"X  12"  MINIMUM.  \ 


WINDROWS  SHALL  8E  MAHKeO  WITH  VCRTICAL 
PANEL,  VP-I  RIGHT  OR  LEFT,  AS  REQUIRED. 
FOLLOWING  THE    APPROACH  TREATMENT.  VERTICAL 
PANELS    SHALL  BE  SPACED  AT  400'  THROUGHOUT 
THE  ENTIRE  LENGTH  OF  THE  WINDROW. 


TWO   12"  I  12"    ORANOC  FLAGS    SHALL  BE 

MOUNTED  ON  ALL      'KEEP   RIGHT  ILEFTJ' 
SIGNS    USED   AT    WINDROWS.     FLASS  SHALL 
BE  MOUNTED    SO    THEY   WILL  BE  HiQHER 
THAN    THE    SIGN  FACE. 


W20-8 
48"  X  46' 
MARGIN  -  3/4' 
BORDER  -  I  1/4" 
CORNER   RADIUS  ' 


^2" 
REVERSE  SIDE 


NOTE' 

aS-XIT"  SHEET  ALUMINUM  PLATE  WITH   BLACK  LEGEND 
ON  REFLECTORIZED  ORANGE  BACKGROUND. 
LEGEND  SHALL  CONFORM  TO  F.H.W.A,  STANDARD 
ALPHABETS. 

METAL  PLATE  SHALL   BE   ATTACHED  WITH  4  METAL 
SCREWS. 


REFERENCE : 
STANDARD  SPEC. 
SECTION  NONE 


CONSTRUCTION  SIGNING  STANDARDS- 
SIDE  APPROACH.  LANE  CLOSING  AND 
WINDROW  SIGNING 


FOR  CONSTRUCTION 
SIGNING  ONLY 


11 


4"«  4" 
Pni  or 
*■  B  Pol* 


48  «60 
REGULATORY 
BACK  TO  BACK 


4 


36 

k1500  Fly 

y. 

4 — ^ — U 

48"x4e" 
WARNING 
WtTM  SUPPLEMENTAL  PANEL 


TYPICAL    SIGN  MOUNTING 


Dutonce  plates  moy  b«  mode  (o«    SOOfi.  lOOOfi. 
ond  1500ft    ofid    b«    atiocf>«(]  to   any  of  fh* 
following  signi 


12*  5h««t  alum  plat*  aitn  Mock  latMrf 
on  r*fl*clorii*d  orang*  background.  5«t 
FWMA^Ion^d  Highway    Signi^  monuot. 
for  daMil*  of  diitoncf  Itgtndi  ond 
contlrvctfon  Attoch  with  4  motol 

•crOM 


W20  - 
W20  - 
W20  ■ 


ROAD  CLOSED 
ONE    LANE  ROAD 
RIGHT  LANE  CLOSED 
FLAGMAN 


11 


4"  X  4' 

Poll  Of 

3"  e  Polo 


I  Lengths  of  posia  or  poldB  itioll  be  deltrmined  by  The  enginaer 
when  COnBtructiofi  tlokes  oro  tel. 

2.  Posts  ond  polos  sholl  be  drilled  tor  breakaway  it  larger  posts 
ore  required  due  to  high  wind  oreor  (see  std.  dwg  228) 

3.  Round  post*  shall  require  a  2"x4"x  12"  cleot  to  bo  nolltd  (uio 
two  I6dl  12"  from  the  bottom  of  eoch  polo. 


CONSTRUCTION 


SIGN 


DETAII  S 


i 

4"X4" 

V 

L 

«  S'To6'   ■ 

5/!6  CARRIAGE  BOLT,  MSHER. 
-/     LOCKWASMER  A  NUT 


Ybackbhace  ^ 


^  \s«N  FACE  ALUi 
f-t  vHO  f 


SIGN  FASTENING  AND 
BACK  BRACE  DETAILS 


FRONT  TYPICAL  PORTABLE  SIGN  MOUNTING 


^///?7  \  4/^0/?8\ 


*/'/7?\*/20/?a\ 


STANDA/fD  DRAWING 


REFERENCE 
STANOARD  SPEC. 
SECTION  NONE 


CMfG.  NO. 
209 


CONSTRUCTION  SIGNING  STANDARDS - 
ERECTION  AND  SIGN  DETAILS 


r 


B(I)-R 


FRONT  VEW  SIDE  VIEW 


B(n)-R 


FRONT  VIEW  SIDE  VIEW 


ft 


REFLECTWIZED 


flEFLECTOmZEO 


fiEFLECTOHIZEO 

WHITE  \  


«  X4  POST  MOTCH  FOR 
^2"X4"X3Z'  BACK  BRACNG 


-  2  «6  SKDS 

FRONT  VIEW 


SIDE  VEW 


ES:  BARRICADES 

ALL  tMRKAOeS  SMALL  HAVE  ALTDWUCTIM  REFLCCTTVE  ORAHGC  ANO  WHTC  STRim  I*  M 
WIDTH  AT  AN  AWOLE  OF  4ft*  AS  SHOWN.    THE  STniPCt 

SMALL  SLOW  DOWNWARD  TOWARD    THE  SIM   TRAFFIC  IS  TO  PASS.  BOTH  FRONT  AND 

SACK  RAILS  LES|  THAN  THRCC  FEET  LONC  MAY  HAVE  4  INCH  MDC  ITRIpeS. 

ALL  BAAIKADeS  SHALL  BE  REFLECTORIZCO  WITH  OMNOE  AND  WHfTC  SHEETMG  MOUNTED 

ON  A  SHEET  ALUMINUM   BACKING  AT  LEAST  OOIS"  THtCK  ALUMINUM    ALLOY  SOSt-T* 

CONFORMBM  TO  A.3.TH  DESIGNATION  B-ZOS  SMALL  BE  USCD.    THIS  KFLECTIVF  ALIMMUH 

SMEETINi  SMALL  BE  SEOJRE)  WITH  ALUMINUM  NAILS.  i-u~m<- 

•ARBICAOES.  INCLUOINS  FRAMEWOtM.  SHALL  BE  PAINTED  WITH  t  COATS  OF 

WMITt  PAINT  ACCORDINO  TO  SECTION  M-2S0.08.  (4  BS  )  STANOAW  SPECIFICATIONS. 


PAMKAOes  SMALL  BE  CONSTRUCTED  OF  STANDAW  SRAOE  (NO  ti  OR  BETTER 
S4S  UIM8CR.   USE  CARRtAOC   BOLTS  FOR   ALL  CONNECTIONS. 


R    SMALL  BE  PLACED  TO  THE 


ALTERNATE  CONSTRlXTION 


REFLECTORIZCO 


APPROVED  PLASTIC  PtPE  MAY  BE  USED  FOR  BARRICADES. 

 =H  3  l/Z"  MN. 


-3'  CNA.  REFLECTORS  OR  EQUAL 


DRUMS 


lND  IN  PLACE. 
THERE  SHALL  aE  AT  LEAST  THREE  ORANGE 
ANO  TWO  WHITE  STRIPES  ON  EACH  DRUM. 
ITRIPCS  MAY  VARY  FROM  «  TO  B  INCHES  IN 
WIDTH. 


CONES    FLEXIBLE  GUIDE  POST 


FLUORESCENT  ORANQE 
STANDARD  DESlUN 


FLUORESCENT  ORANGE 
AS    APPROVED  BY 
PROJECT  MANAGER 


I  «V/SCO       \2/i/77\4  /eo/?3\ 


STANDMO  Oft/mW 


STANOMD  $KC. 

sccnou  Nam 


CONSTttUCVON  SGfmG  STAWAiVS- 
BARfllCAOeS 


 A.  .■ 


;  1 


1^^ 


« '.•it 


I 


it.- 


If 


I-  ; 


ir 


yta- 


?!  #  ^ 


if 


if' 


if,  * 


■  ^  se  L 

J 

^   ^.  > 

f'    *5.  ^ 


GUARD  RAIL 


NOTES 

1.  Information  contained  harein  is  the  recommended  cleorances  and 
mounting  heights  thai  shall  be  used  when  pfacing  oil  signs. 

2.  For  Regulatory,  Warning,  and  Route  Marher  Signs,  and  their 
assembiies,  on  highways  other  than  Interstate! 

a)  ,  diagrams  located  in  column  (T)  shall  be  used  when  plactng 
these  signs  in  standord  RURAL  conditions  ;  column  (2)  shall  be 
used  when  placing  these  signs  behind  Guord  Roll  in  RURAL  conditions i 
column  @  shall  be  used  when  plocing  these  signs  tn  URBAN  condi- 
tions where  there  is  adequate  clearance  and  sidewalk  width. 

b)  .  where  sidewalk  width  is  limited  in  URBAN  conditions,  see  Signing 
Standard  Drowing  No. 227  for  placement  detoils. 

3.  For  Regulatory  (All  Others)  ,  Worning  ,  and  Route  Morker  Signs,  and 
their  assemblies ,  on  Interstate  Highways  ,  the  clearance 
should  be  20'  from  edge  of  povement  in  column  (T)  for  stondord 
RURAL  conditions.    The  cleorances  listed  in  columns  (2)  and  (5) 
shall  remain  as  shown, 

4.  For  Guide  Signs,  and  their  ossemblles  ! 

a)  ,  the  diagrams  located  above  shall  be  used  when  plocing  these 
signs  in  the  given  RURAL  conditions. 

b)  .  for  placement  ol  these  signs  m  URBAN  conditions,  see  the 
Sign  Location  and  Specification  Sheets  in  the  Signing  Plans  tor 
each  individual  sign. 

c)  ,  the  moiimum  cleoronce  of  these  signs  shall  not  exceed  35' 

in  any  condition  , 

d)  ,  lee  Standard  Drawing  No.  220  for  mounting  heights 


REVISED 

4 /i  /79 

EFFECTIVE 

r-rrtuvtu  . 


ADMINISTRATOR  ■  ENGINEERING  DIVISION 


SIGNING 

STANDARD    DRAWING   NO,  215 


STATE   OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 

TYPICAL  SIGN  CLEARANCES  AND 
MOUNTING  HEIGHTS 


TYPICAL  APPROACH  ROAD  SIGNING 


Routa  Marker  (>) 
(If  uud) 


note: 

Ploe*  Rl-I  Sign  at  the 
beginning  of  curb  radius,  or 
■houMof  radlut,  or  4  feat 
ki  odMnc*  of  ttit  morktd  or 
unmarked  drostwolk. 


6'  MIn.  from  shoulder,  or  If  none, 
12'Mln.  from  edge  of  troffic  lone. 


Rl-I 
ao'xStf'Mln. 


4 -Design  "d" 
Dellneotors 


Rl-I 
^  30"x30"Mln. 


RURAL 


Route  Marker (s) 
(If  used) 


Edge  of  Shoulder- 
Unmarked  CiDSSMlk 


Marked  Crosswalk 
Curb 


URBAN 


Route  Morker(s) 
(If  used) 


Rl-I 

50"x30"  Mki. 


REVISED 

EFFECTIVE 

Ci///79 

SIGNING  STANDARD 
DRAWING  NUMBER  216 


TYPICAL 
RURAL  AND  URBAN 
APPROACH 


MEDIAN  U-TURN  SIGNING 


NOTES : 

1.  For  Median  Widths  of  76  feet  or  less,  the  R4-I4 
Signs  shall  be  mounted  back  to  bock.  They  shall  be 
ptaced  at  the  oenterline  of  the  Medkin  and  on  the  side 
of  the  U-Tum  away  from  the  nearest  interchange. 

2.  For  Median  Widths  greater  than  76  feet,  the 
R4-I4  signs  shall  be  installed  separately  on  both 
sides  of  the  U-Turn  at  clearances  specified  in  the 

Sign  Location   and  Specifications. 

3.  For  openings  though  Median  Guard  Rails,  the 
sign  post  shall  be  placed  in  line  with  the  Guard 
Rail  Posts. 


Medkin 
Width 


SIGNING  STANDARD 
DRAWING  NUMBER  217 

MEDIAN  U-TURN  SIGNING 

REVISED 

APPROVED 

BY                         ./'A,,/  ..^ 

EFFECTIVE 

ADMINISTRATOR -ENGINEERING  DIVISION 

ALUMINUM    SHEET  INCREMENT 
GUIDE   SIGN  DETAILS 


ALUMINUM  SIGNS 


le'-O'  Ma..  8lan  Widlh   ler  2  Pa.l. 


b'  Sign  Widlh 


RIVET  SPACING  npraii"- 

note: 


ate 


filrudcd  T~Sectlon. 

Rivets  douCled  (both  sidts  of  extrudtd  T- 
Svclion)  at  horizontal  and  vtrtical  joints  in  thtfl 
olummum    face   ond  ot  ends  of  ««lrud«d    T-  lection. 


m 


Alum  poat  clip 
(•och  sid«  of  pott) 


0125" 
Sht  alum.-« 


V  Rivtt  aftti 

UpMt 


I  I.1T8 


:3_ 


'J 


—  107  izsH 

1 


'W  • 


NOTES 

1.  ALL  ALUMINUM  SIGNS  SHALL  CONFORM  TO 
SECTKM  88,  ART.  M-320.0I(B)  S  M-320.02[A)  OF 
THE  STANDARD  SPECtFICATIONS . 

2.  SIGNS  LESS  THAN  4'-0'  HIGH  AND  6'-0" 
LONG  SHALL  BE  MADE  OF  A  SINGLE  SHEET  OF 
ALUMINUM. 

3.  SIGNS  UP  TO,  AND  INCLUDING,  6'-0'  HIGH 
SHALL  HAVE  NO  HORIZONTAL  JOINTS.  AND  NO 
SHEET  SHALL  BE  LESS  THAN  l'-6"  WIDE. 

4.  SIGNS  OVER  S'-O*  HIGH  MAY  HAVE  HORI- 
ZONTAL AND  VERTICAL  JOINTS.  HOWEVER,  NO 
SHEET  SHALL  BE  LESS  THAN  l'-6'  WIDE  OR  I'-S" 
HIGH. 

5.  TIGHTEN  POST  CLIP  NUTS  TO  225  IN/LB 
TORQUE  USING  DRY,  CLEAN  THREADS. 

PLYWOOD  SIGNS 


EXTRUDED    "T"  SECTION 


GENERAL 


NOTES 

ALL  HORIZONTAL  JOINTS  SHALL  OCCUR  AT 
A  "T"  SECTION. 

NO  SPLICES  ARE  ALLOWED  IN  EXTRUDED 
■T"  SECTIONS. 

ALL  SCREWS,  BOLTS,  AND  LOCKWASHERS 
SHALL  BE  OF  ALUMINUM  ALLOT.  STAINLESS 
STEEL,  OR  CADMIUM    PLATED  STEEL. 

ONLY   ALUMINUM   RIVETS  SHALL  BE  USED. 


PLYWOOD    SHEET  INCREMENT 

GUIDE  SIGN  DETAILS 


1.  ALL  PLYWOOD  SIGNS  SHALL  CONFORM  TO 
SECTION  Se,  AfTT.  M-320.OI(C)a  M-320.02(B)  OF 
THE  STANDARD  SPECIFICATIONS. 

2.  SIGNS  ^'-O'  MGH  OR  GREATER  SHALL  HAVE 
NO  PANEL  LESS  THAN  4'-0"  IN  HEIGHT. 

3.  SIGNS  UNDER  4'-0'  HIGH  SHALL  NOT  HAVE 
HORIZONTAL  JOINTS. 

4.  SIGNS  WITH  WIDTHS  THAT  ARE  NOT  IN 
MULTIPLES  OF  4'-0'  SHALL  HM/E  ODD  PANEL  ON  INSIDE 
EDGE. 

5.  FOR  StGNS  OVER  lO'-O"  IN  HEIGHT,  THE  FULL 
HEIGHT  MAY  BE  OBTAINED  WITH  PANELS  HAVING  A 
FACTORY  SCARFED  JOINT  IN  LIEU  OF  USING  STANDARD 
LENGTH   PANEL  AS  SHOWN. 

6.  NO  INDIVIDUAL  PANEL  SHALL  BE  SMALLER 
THAN   l'-6'  WIDE   BY  4'-0"  HIGH. 


la'-O  MOK.  Sign  Width    for  g  Potfi 


4-0"  4'-0" 

— — — 


4-0"  4-0" 

 ^  


May  also  use  4'x  12'  poi 
 b'  liqn  width 


DETAIL  OF  ALUM. 
CLIP  PLACEMENT 


Point  all  odgM 
DETAIL  A  (Verlicol  loini) 


DETAIL  B  (Hofizontol  loinl) 


WIND  BEAM  CHART  [PLYWOOD} 

WIND  BEAM 
SBWING  "a" 

MAXIMUM  WIDTH  tb) 

2  POST 

3  POST 

r  -  8" 

18' -0" 

27'  -O" 

1'  -  10" 

1 7'  ■  0" 

25'  -  e" 

2'  -  0" 

16'  -6" 

24'  -  8" 

2'  -  6" 

14' -9" 

22'  -0" 

3'  -  0" 

13'  -6" 

20'  -  0" 

3'  -  6" 

12' -6" 

18'  -6" 

WIND  BEAM  CHART  (ALUMINUM) 

WIND  BEAM 
SMC  INS  'A' 

MAXIMUM  WIDTH  ib) 

2  POST 

5  POST 

(■  -  9" 

IB'-O" 

27'- 0  ' 

r  - 10" 

l7'-0" 

25'- 8  ' 

Z-0" 

I6'-  6" 

24-8" 

Aluminum  Sign  Clip 
I  /A"  Lockwosht 


■T-  Seclion— aiiJ/Ell^ 


7/16"  Alum,  Sl«sva  Nut 
^\  lor  l/4"UN,C. 

Initoll  before  oppljring 
reflective  iheeting. 
Drill  5/16"  0  hole. 


DETAIL  OF  CLIP 


REVISED 

/O/f/74 

EFFECTIVE 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

DRAWING   NO.  219 


STATE    OF  MONTANA 
DEPARTMENT   OF  HIGHWAYS 
GENERAL  GUIDE  SIGN 
CONSTRUCTION  DETAILS 


e 


See  Signing  Standard 
Drawing  No.  215  for  "L" . 


t-0'  Mounting  Height 


8"- 0^  Moulting  HtigM 
when  Sacondory  Sign 
is  mowtted  bekM  Major 
Sign. 


iMmtatt  Ouidt  SI9M 
V  h  20'  sr  «r«a*er. 


ji  — i: 

I  >  I  I 

'11  I  I  ' 


u 


Pwt  Spocinq 


2  Posf.60)'  b  of  Sign 

3  Poll ' .  35k  b  of  Sign 
Wh<r«  3  put!  art 

raqgirad  tha  ctntar  pwl 
•half  ba  datlQixilad  2  poat 

n^X  poti 


J 


MoantlAg  •ytlama  ihown  ara 
typical.  Oihar  ayilami  may  ba 
opprovtd  by  the  anglnaar. 

All  tteil  hardware  iholl  ba 
galvonizad,  ttalnleis  or 
cadmium  plaiad. 


3.  Top  hair  af  pola  to  b*  golnad 
according  to  thi  labia  on 
Standord    No.  f2B. 

4.  Typa  of  posts  and  foundations 
will  ba  noltd  in  signing  quanlillts. 


GUIDE  SIGN  MOUNTING  DETAILS 


Plywood  or 
•httt  aluminuml 
sign  face 


Vi'  Alurrtpost  clip  bolt, 
flat  wosher  and  locknut 


STEEL  POST 


X  Strop 


'  Sheet  aluminum 
or  plywood 

-V  Mochine 
bolti 


TREATED  TIMBER  POLE 


Eoch  sid«  of  pott 
TREATED  TIMBER  POST 


5/ie'  HEX  BOLT.  WASHER. 
LOCKWASHER.  8  NUT 


TREATED  TIMBER 
POLE 


TREATED  TIMBER  POLE 
SINCLE  OR  DOUBLE 


REVISED 

<ir///79 

EFFECTIVE 

AOMINISTRATOR  -  ENGtr4EERING  DIVIStON 


SIGNING 

STANDARD     DRAWING   NO.  220 


STATE    OF  MONTANA 
DEPARTMENT   OF  HIGHWAYS 
GUIDE  SISN    MOUNTING  AND 
PLACEMENT  DETAILS 


'Mi 


4.. 


I* 


!L_J 


LI  t 
I 


-  J-*,      -  .'J  J 


ppoccdure:  for  base: 

CONNCCTtON  >;SSLMBLy 


Friction  Fusk  Plate, 
shop  osscTjt'e  with 
slots  tovfard  base 


rSottom  of  sign  -3  " 
\  C  Cut 


Aiserribla    pott    to  stub  vyth   bolts  and  one 

flat    •ivashs'-   M/'iveao  plates. 
.  Shim   as   r^tfwrmd  tjy  plumb  past. 
.  Tighton    bolfa   in  a  si^Stcmati<.   ordwr  tc  tty^ 

prescribed   torque-    (S^K  Table.)- 


Loo»«n    r-ach    bolt  and  r^fitjhtmi 
torque    ir\  the    same    order  trs  or, 
OO   NOT  QVLRTtOHTE.'^. 
B'jrr    threads  Ot  junct-on   tfith  "t, 
punch   to  prerenf'  nut  looaeninq. 


t  pre  scribed 

oi  t'gtfteninq 


,   H  S  Dolts  iFor  r^u-rKd  Mm.  Bolt 
\    Tension  see   Art   *  S  OC  (G)(-*Hdi  of 
the  Stor^ard  Specifications). 

riot  hardened  woshers 

Oefeled  >vashars  for    S3  n  5.7, 
54-7.7,  S5«/0.0,  f  M4./J  only. 
Cut  flange  and  »*'eb- 


Notet-  All  US  bolts  Shall  be  A%TM  A^325 


BASE     CONNECTION  DATA 


FUSE     PLAT£  DATA 


POST  Size 

eOLT  SIZ£ 
e  TORQUE 

DIMENSIONS 

0(M£NS'0N5 

D£Pn 

STL/fl 
ItNGTK 

r  76 

D,/>  1 .. .  /  f 

A 

B 

C 

D 

£ 

f , 

w 

R 

r 

G 

tj 

DM 

WA  .  13 

z  H 
^o1^  Ibt. 

5 

a 

** 

"ii 

■Hi 

2* 

4 

"** 

t, 

*« 

1  iO  'k 

3-6 

2-0 

4 

wa  -  17 

i4 

■>« 

37.00 

511 

2* 

14 

*i 

3  27 

5-0 

2  C 

4 

2  0 

7 

42.50 

raoin  lbs. 

l3 

ih 

5 

J  * 

J/» 

•i^ 

i^&b 

K 

l<i 

34 

1 

~i 

%< 

V. 

.a 

6-6 

JO 

< 

3-0 

9 

72.  OC 

WI2  m27 

17 

7h 

% 

5 

ft 

IB.St 

3 

31 

f4 

Si 

5  42 

7-6 

3  0 

4 

2  6 

9 

ai.oQ 

S3  «  5.7 

Z  '^z 
Z40ih  Its. 

a 

3 

% 

/* 

% 

■/4 

*« 

10.37 

J« 

1  tt 

&4 

3-6 

(-6 

4 

4 

a.ss 

S4  ■  7.7 

B 

3 

•i 

'* 

« 

4 

■/» 

»/»! 

fO.45 

3* 

/■i 

It 

It 

"1 

% 

'.i 

i4 

3-6 

/  -* 

4 

4 

11.  ss 

SSmiaO 

A^"'.  2*4 
Toraue  • 
460 -h.  lbs. 

4 

2 

«. 

■!4i 

ll.Ot 

J  '« 

i» 

<» 

J 

•i 

'/< 

'^1 

if- 

3-6 

f-6 

4 

1- Ct 

IS.OO 

FOUNDATION  DATA 


FRICTION   ruse  PLATE  DETArL 


TOPICAL    S16N  LLE.VATION 


Z~  HS  bolts  v^ith  he. 
head,  hex  nut,  f  3 
hardened  moiher^  wi.. 
each  boit  See  hbfe  tc 
bo/t  diameter  and  for^ue^ 


Stub  I 

Top  of  Foundation 


35% 

L 

■^st 



e 

1  stub 

Post.  J 

r 

(<4 

>yo/e    diafneter  > 


ftur-roceft    nof  in  concoct-   wi+K  +hc  cO"Cr-e+e 


FRICTION    FUSE   PLATE  DETAfL 

.li  field  coat  of 
iFlc 


Furnish   2-  .OlZ-  thiQk  and    2~  .032  ^  thick 
shims  per  post.    Shims  shall  be  fabricated 
from   brass   Shim  stocM    or    strip  conforming 
to    AS  TM  -  336. 

SHIM  DETAil- 


^iteel    ftKioll  r-eceiwe  ona(0  »Hop  ccxff  Cf-nf  one  01  Held  coo+  of 

■     -•-  .      _    ^    _   e  ;_|\  field  c- 


ELEV^ATION 


SECTION    A- A 


SECTION  B-B 


2~H.S-  holts  ^ith  hen 
head,  >»ex  nut,  3  -tosh- 
ers i^ith  each  bolt.  See 
table  for  bolt  diameter  ^ 
and  torgue 


Direction  of  Traffic 


g>  StGN    POST   AND    STUB    POST  DETAIL    'A'  ipost  spacing  greater  than  4'-2-) 

Note*-    Secf'ons  shown  are  for  installations  on 
right  shoulder  and  in  gore.  Plate  Slot  b«t*c/J 
are  opposite  hand  from  that  Stiotivn  for 
installations  on  left  shouider. 


Stub  Past 
Top  of  Foundation 


of  Foundation 


NOTES 

gP£CiriCATION5  *-   Montana   State  Hiqhmy  Committio'^ 
Standard  Specifications  for  Road  and  Bridge 
Consiructiofi  ,  and  an^  amendments   there  to,  and  Special 
Prov'sioni  shall  K^oi^rn  unless  otherta-ise  noted.    DeSigf  of 
posts  and  footiri^s   prepared   in  accordance   .^ith  AAS.HTO 
Standard  Specif /cations  for  Structural  Supports  for  Highway 
3>gm ,  Luminaires  and  Traffic  Signals.  f975  Edition 
CONCRE.TL-*-  Concrete  shall  be  class  A  or-  0  -fVW 
wood  float  finish  on  top.    Form  top  IZ  inches  of  foundation. 
^TRjJQTURA^j  5TC£,t.,t-     For  rmgutrements  governing  structural 
steels  ana  *heir  fabrications,  sem  Section  45  of  the  Standard 
Specifications  ■  To  avoid  oversight,  these  requirernents  .shall 


be  clearlu  noted  on  the  shop  drav^ings 
/^pP^VAL  *~    Shop  plans  Shall  be  opproired  bu  the 
lAonta^  Dmpartn-'       "   «  '■- — 


«-*C  bars 
(See  table) 


Stub  f^st 


ote  of 

of  Hiehft^s  be^re  firbncation  fs  bt-aun 
PAVMENT*-    Ttie  unit  price  bid  per  pound  for  sftsel posts  stfoH 
be  full  paiffnent  for  the  steel  posts  and  footings  comp/ate  mplaee, 
including  all  conereAe,  rwin-^rcin^  steel,  weldir^g,  eifCai^tion , 
pomt4  df  incidenh I S    pertoinin<j  ttiereto.  The  ivm/ght  of  steel 
posts  shall  be  oompuiW  6y  toMirxf  the  l»r^th  of  the  pott 
timet  the  nominal  weight  per  foot  plus  the  tveiqht  of  the  bieak- 
oMoy  derice,  fute  deirice,  and  stub  oosf  as  shofn  in  ttie  tobk 


GUIDE  SfSNS-  Far  (ksds  Sign 
Stottaart  Oroiring  No.  220. 


APPmVED 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGN    POST  AND 


^E-CTION  C  C  Si 

STUB    POST  DETAIL 


FOUNDATION  DETAIL 


WT£  :  Frich'o"  f^*  plates  are  not  reaw'red  luith  this 
detail. 


*B'  IPOST  SPACING  4'-2'"  OR  LESS) 


REVISED 

EFFECTIVE 

APPROVED  a<^L«^M^^^2^ 


SUPERVISOR  -  BRIDGE  SECT. 


SIGNING 
STANDARD  DRAWING  NO.  223 


STATE  OF  MONTANA 
DEPARTMENT  OF  HIGHWAYS 
BREAK -AWAY  a  FOUNDATION  DETAILS 
FDR  MULTIPLE  GUIDE  SIGN  SUPPORTS 

BRIDGE  OHmma  no.  SN-2 


^DirtcHon  of  Traffic 


H.  5,  boJf-  w/M  /J*»  AeooJ 
hex  nut  i  3  washer's  eocn 
bo'/-.  5»»  /t>A/ff  -^o*-  tolf 
diornetvr  and  torque.  See 
Procedure  for  Sase 
Connection  Aaembly- 


Not-e*-  AW  H.S  boiti  sh. 
be    ASrM   A  325  or 
(froidp  B 


Prow'de  *4*hole  in 
Stub  Poaf  Plate  ^ 


nyp-)>i5 


F 

£ 

a/3 

 1 

)  /^'^  

—  V 

—  

o 

< 

1  jj- 

ri 

PROCEDURE  rOR  BASE 
CONNECTION  ASSEMBLY 


Atsemb/e  post  fa  stub  with  baits  ond 
one  fla^  ■matter  bet'^'een  fi/of-es 

Sb/'rn  as  required  to  plumb  posf-. 


Tigfiten  boits  in  a  systernoir'c  order  to 
ffie  prescribed  tor^e.  (See  rob/»). 

Loosen  each  bait  one/  re  tighten  to 
prescribed  torque  /n  the  some  order  os 
originot      tightening.     DO    NOT  0^€Rri6HT£N 


ELEVATION 
SIGN  POST  AND   STUB  POST  DETAILS 


■Forrn  top  IS'of  Hnindatia 
Shaft 


W^IH  a' of  '<  bar  to 
bottom  of  post 
'5  bars 


'3  Hoops  ^hO 
min.  c  trs. 


FOUNDATION  SHAFT  DETAIL 


TABL£    or  W£I(3HTS 

Nominal  ri/^it/hf- 
pBr  foof  of  pipm 

each 
br^ok-att^  defies 
amd  sfi/h  oosf 

28.03 

w* 

ill 

33.85 

4  -t 

10.79 

16  44 

U.iZ 

il.it 

^■■) 

IB  97 

ai.54 

«    BASE  PLATE  DETAIL  X_p/< 

SECTION  A-A 
(Sae  table  for  Oimensionsj 

Sections  shown  ore  for  insto/iotion  on  ripti/" 
shoulder  and  in  gore.  Plate  siot  bei/^is  are 
opposite  tiortai  from  that  shown  for  instoi/at'ons 
on  left  shou/der. 

NOTES 

SPECinCATfOAIS  *■  Montana  Stote  Hightvay  Commission  Standard  Specificotiont  forHoo*/ 
ond  Bridge  Construction,  andony  amendments  i-hereto,  anid  Special 

Provisions  shai/  Qofern  an  ie%s  otherwise  noted.  Design  of  posts  ar>d  fboh'nps  prepared 
in  accordance  with  the  A  AS.H.TO.  Standard  Specifications  far  Sfructural  Support's 
for  Hii^hway  Signs  Lum-naires    ond  Traffic     Signals,    f^75  Sdltion 

5Te£L  PIPE-^  Steel  pipe  shall  conform  tv  the  retfuirements  ofA.S.TM.  A-SS.Type  Ear  5,0rode  B. 
CONCRETE  +  Concre  te  shofi  be  Class  Aor  O    with  wood  float  finish  on  tvp.  Form 

top  12  inches  of  foundation. 
STRUCTURAL  STEEL  ^  for  reguiremvnti  yoverniny  structural  steels  and  their  febn'cotion, 

see  Section  -^3  of  the  Standard  Specifications.  To  avoid  Oversiffhf,  these  requirements 

st)oll  be  clear ly  pofed on  the  $hap  drawings 

APPROVAL  ^  Shop  plans  shall b»  approved  by  the  Sfatt  of  Montana,  Dtpartmtnt  of  Highwaft 

before  fabrication  is  be^un, 
PAYME.NTi'  The  uriif  price  bid  per  pound  for  sfcel  posts  shot/  be  full  pat^rnent  for  this 
steel  poifs  and  footings  comfilKte  in  place,  including  all  concrete ,  reinforc.ir>g 
steel,    walding,  cucavat/an^  anal  all  .ncidentals  pertaining  thereto.  The  i^e-ighf 
of  steel  posts  shall    be  computed  fay  takinij  the  length  of  post  times  the 
nominal    tvcght  per  foot   plus  the  iveight  of  the    break~aii-^aif  devices    and  Stub 
sho<vn   in  the  table. 

S  IGN5  *-   for  Sign  'plac^manf  arid  details  see  Signing  Stondord  Drawings. 
(/AiVAtilZfp  PIP^  f  Shall  be  gohonued  as  per  ASTM  A- 123. 

PAINT  *    Etcept  as  otherwise    approved  by  fHe    i:.ngineor,    Structural  Sttaal  shall  n: 
one    (I)   Shop    coat  tjnd  c^neC')  field  coot  of  red  Ivad  or  basiC   lead- Silica 
ChromatK  and  one  (U   field  coot  of  alun^irtum  aaint  as  Sfoaoified  m  t/^a 
Standard  Speeificatiorrs,  on  all  surfaces  not  in  coritact  i/vittt    the  concrete 


J4J 


Burrthreods  at  Junct/on  with  not  using 
ocenterpunch  to  prevent  nut  /oesenihg. 


Note:    For  details  of  mounting 
ongi«s  see  Signing  Standard 
Drawing  No.22&  and  below. 


Post  clip 
Mounting  on^le 


Grour>d  Lin 


■  Length  of  posts 

shoi^-n  in  SIGN 
LOCATION  AND 
SPECIFICATIONS. 


TYPICAL   SIGN  ELEVATION 


'3  i'orizontol  slot 


ollow  adjustrnen, 


Threaded  or  welded 
^tvr  tight  cop 


BASE  CONNECTION  DATA 

FOUNDATION 

Homlnol 
Pip*  S/ie 

Boll-  Site 
7orque 

A 

a 

c 

D 

£ 

F 

T 

X 

Footing 
Diameter 

Poatirtg 
Depth 

V'K  2'*" 
Tof^  --  iLAO  .n  lbs. 

♦  V 

74" 

/' 

?»" 

4- 

1-6 

3-0 

SV 

8'V 

/" 

34" 

14" 

7' 

V 

1-6 

3-0 

5'» 

3Zt 

Toyu*i<80m.lbi, 

6«* 

tiC 

/»" 

4' 

»• 

W 

1-6 

4-0 

6"» 

3/j 

Torqua  •  7S0  >n  fbi 

74 

II '4 

5" 

9% 

3/a 

l-i 

4-6 

Furnish  Z~  .OIZ''  thii^k  and  Z-.032"S 

thick  shims  per  post.  Shims  shall  he 
fabricated  from  brass  shim  stoclr  or 
strip  conforming  to  ASTtn^  -  836- 


SHIM  DETAIL 


Motr:0acAinf  strip  IhicAarss*  T or  i^i' mat.. 
Sfl/iee  aliall  be  ••>  top  one  half  of  jooat- 


^lt^xft  yiounting 
onqlm 

.^/)e"  Bolts  wilh  Neoprene 
Washer  a  Lock  was  har 


■See  El^tf^tions  for  length 

'^t  mounting  angles. 


POST  CLIP  DETAILS 


TYPICAL  SPLICE 


REVISED 

io/9/r4 

^///79 

EFFECTIVE 

^i//7J5 

APPROVED  )^i,^.j£Zl„Z^Z:;^y 
SUPERVISOR  ■  BRIDGE  SECT. 


1^ 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


STANDARD 


SIGNING 

DRAWING   NO.  224 


STATE   OF  MONTANA 
DEPARTMENT  OF  HIGHWAYS 
BREAK-AWAY  8  FOUNDATION  DETAILS 

FOR  3"  a  LARGER  SINGLE  PIPE  SIGN  POST 
BRIDGE  DRAWING  NO.  SN  -  I 


Montana  Deportment  of  Highways,  Standard  Specifications  for  Rood 
and  Bridge  Construction,  any  amendments  thereto,  and  Special  Pro- 
visions shall  govern  unless  otherwise  noted. 

Design  conforms  with  A  A  S  H. TO.  Specifications  for  the  Design  and 
Construction  of  Structural  Supports  for  Highway  Signs. 

Steel  pipe  shall  conform  to  the  requirements  of  A.S.TM  A-53,Type 
E  or  S,  Grade  B. 

Concrete  shall  be  Class  A  or  D  with  wood  float  finish  on  top.  Form 
top  six  (6)  inches  of  foundation. 

Galvanized  pipe  shall  be  galvanized  as  per  A.S.T  M.  A-123. 

Painted  pipe  shall  receive  one  (I)  shop  coat  and  one  (I)  field  coot  of 
red  lead  point  or  Basic  Lead  Silico- Chromote  and  one  (I)  field  coal 
of  aluminum  paint,  as  specified  in  the  Standard  Specif ications,  on 
all  surfaces  not  in  contact  with  the  concrete. 

Shop  drawings  shall  be  approved  by  the  Monfano  Department  of 
Highways  before  fabricotion  is  begun. 

The  unit  price  bid  per  pound  for  tubular  steel  posts  shall  be  full  pay- 
ment for  the  steel  posts  and  footings  in  place,  including  all  concrete, 
welding,  excavation, and  all  incidentals  pertaining  thereto.  The  weight 
of  steel  posts  shall  be  computed  by  taking  the  length  of  post  times 
the  nominal  weight  per  foot  plus  the  weight  of  the  breakaway  device 
ond  stub  shown  in  the  table. 


r 


LENGTH  OF  POST 
SHOWN  IN  SIGN 
LOCATION  AND 
SPECIFICATION 


COUPLING 


PARALLEL  TO  EDGE  OF  ROAD 


TACK  WELD- 


1-0  DIA. 
FOUNDATION 


—TACK  WELD 
SIGN  POST 


TACK  WELDS  TO  BE 
APPROX.  180°  APART 


Pipe 
size 

Nominal  weight  per 
foot  of  pipe 

Weight  of  each  breakaway 
device  and  stub  post 

2" 

3.65 

8.35 

2'/^" 

5.79 

13.67 

For  sign  mounting  detail  see  Signing  Standard 
Drawing  No.  226 


STANDARD  THREADED 
PIPE  COLLAR  COUPLING 


STUB  POST 


COUPLING  SHALL  BE  FLUSH  OR 
[—PROJECTING  A  IVIAXIMUM  OF 
I/4"  ABOVE  FOUNDATION 


REVISED 

EFFECTIVE 

G/i/t) 

APPROVED 
BY  ; 


ADMlNISTRaiOR  -  ENGINEERING  DIVISION 


SIGNING 

STANDARD     DRAWING    NO.  225 


STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
2"  a  2I/2"  0  PIPE  POST 
BREAKAWAY  DETAIL 


:'  "  ■  r..  , 


TYPICAL  PIPE  POST  MOUNTING  DETAILS 


2"  g  AND  2-1/2"  g  PIPE 


3    g  AND  LARGER  PIPE 


 PIPE  POST 

(2*0  or  ZL/2"e 


MOUNTING  BRACKETS 
(p«f  d»t\v>  Mow) 


POST 
[2"«  or  2l/2"a 
OB  ip«cif j«d  ] 


2  M2"M32"«l/4"i 


-PIPE  POST 
(S'  9  or  lorqv 
o«  tpKifM) 


Ml -4  12) 
24"«24" 
24"ji30" 


8  Clipi  (par  Signing  Standard 
Orowlng  No.  )■ 

PIPE  POST 
I3'0  or  lorger 
01  specif 


TYPICAL 
MOUNTING  BRACKET  DETAILS 

FOR  2"0  AND  2  t/Z"®  PIPE 


TYPICAL  MOUNTING  DETAILS 

FOR    3"0   AND  LARGER  PIPE 


2"  AND  21/2"  PiPE  REQUIRE  A  BREAK-AWAY  DEVICE  AS 
PER  SIGNING  STANDARD  DRAWING  NO,  225 


MATERIAL  USED  IN  FABRICATION  OF  POST  CLIPS  AND 
ANGLE  BRACKETS  SMALL  CONFORM  TO  SECTION  43 
OF  THE  STANDARD  SPECIFICATIONS, 


ALL  MATERIAL  USED  IN  FABRICATION  OF  THIS 
TYPE  MOUNTING  BRACKET  SHALL  BE  CADMIUM 
PLATED  OR  GALVANIZED  STEEL. 
BACK-TO-BACK  SIGN  MOUNTING  SHALL  REQUIRE 
TWO  BRACKETS  WITH  TWO  ZI/2"«l/4"  CARRIAGE 
BOLTS  IN  PLACE  OF  THE  "U"  BOLT 

CARRIME    BOLT  - 


SIGN  PANEL 
NEOPRENE  WASHER 


BACK -TO -BACK 
M0UNTIW6 


THE  LENGTH  OF  EACH  L  BRACKET  SHALL  DEPEND  ON  THE 
MOUNTING  ASSEMBLY  AND  HOLE  SPACING  OF  EACH  SIGN. 
THE  ASSEMBLIES  SHOWN  ARE  TYPICAL  INSTALLATIONS.  ALL 
SIMILAR  ASSEMBLIES  SHALL  BE  ERECTED  IN  A  LIKE  MANNER. 


REVISED 

EFFECTIVE 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 

DRAWING   NO.  2  26 


STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
TYPICAL   PIPE  POST 
MOUNTING  DETAILS 


c 


2*«2"»I/4"L  TYP. 


Typkol  b«ck  lirocmf  to  be  uced  with 
24*'KS0*thrM  digit  rottla  mafhari.  Tha  Mrg«r 
nuts  marker  ft  buck  bracing  ii  fhown  ■itb  a 


1i- 


T 


'1 


21/2'. 


note; 

Post  clips  shall  be  furnished  as  detailed  In 
Signing  Standard  Orowlng  no  224. 
When  o(f-s*i  mounting  i*  necessory.  (he 
site  of  the  pott  to  bt  use<t  shall  be  o  slie 
larger  ll>an  is  required  for  O  standard  mounting. 


ALTERNATE  A 


-  FOUNMTtON  - 


ALTERNATE  ■ 


Ttie  standard  Ivpe  moHnting  eoould  be  used  behind  slde«alke 
If  R/W  llffllle  permit.  If  R/W  daetnt  permit  then  Alt«rn<it«  A 
should  be  used  behind  sidetralk*  or  in  the  sldeeialk  next  le  bidg. 
If  condlltont  ore  euch  thai  the  aign  cannvt  be  mounted  «■  the 
backside  «t  the  eldewntk  than  Alternate  B  should  be  used. 


i 


- 


Sheet  Metal  Scrtm  a 
pioced  *tni  Sign  Ma 
Poet  tor  »7i  ttatillltv  - 


DETAIL  SHOWN  IS  TYPICAL . 
OT>tER  COMPARABLE  TYPE 
DESIGN  MAY  BE  ACCEPTABLE 


REVISEO 

FOR  SIDEWALK  AREAS 

EFFECIWC 

ADMINISTRATOft  -  ENGINEERING  DIVISION 


SIGNING 

STANDARD     DRAWING   NO.  227 


STATE    OF  MONTANA 
DEPARTMENT   OF  HIGHWAYS 
OFF-SET  TYPE  SIGN  SUPPORT  DETAILS 


-*1 


All  Timber  Poles  shot!  conform  to  the  1976  State  of  Mantem 
Oaporlment  of  Highways  Stondord  Specifications. 
All  Timber  Poles  dull  be  full  pressure  Ireoted  os  per  ttte 
Standard  Specifications. 

All  cutlWiQ,  trimming,  and  boring  of  Treated  Poles  shall 
conform  ond  be  in  accordonce  with  the  Stondord 
Spedficotlons. 

All  Poles  shall  t>e  golned  on  ttie  sign  side  a  minumum  as  shown 
in  the  Table  below  for  1/2  the  length  of  each  pole  as 
shown. 

Bre^  Away  Details  shot)  be  ttandord  for  all  Timber  Wood 


SEE  DETAi^  A- 


Polee  listed  in  the  Table  below,  either 
on  single  or  multiple  sign  supports. 

All  Back  Brodng  material  shall  be  of  Stondord  No.  2  or  belter  grade 

S4S  lumber,  ond  shall  R>eet  oil  spec's  listed  in  Section 

M- 320.01  of  the    Standard  Specifications. 

AH  bolts,  nut*,  ond  washers  shall  be  of  Aluminum,  StoinloM 

Steel,  or  Cadmium  Plated  Steel  nraterial. 

A  2'')(4"kI2''  boord  shall  be  attached  12"  from  the  bottom  of  the  Pole. 
Attachment  sholl  be  mode  by  driving  two  noils  (  I6d  ]  through  the 
2"  1(4"  ond  into  the  Pole.  T}ie  2"k4"  shall  be  treated  according  to 
the  Stondord  Specif icotions .   The  cost  for  oil  moteriol  and  lobor  to 
occomplish  this  work  shall  be  included  in  the   Item  -  POLES  -  TREATED 
TIMBER  -BARN   of  the  contract . 


-  1/2'  CHAMFER 


ROUTE  MARKER 
ASSEMBLY 


5/I6"  HEX  HEAD  eOLT, 
PLATE  WASHER,  NEOPRENE 
WASHER,  LOCKWASHER 

AND  NUT  5/16"  HEX  HEAD  BOLTS. 

PLATE  WASHERS. 
LOCKW&SKERS  AND  NUTS, 


TOP  END  TREATMENT 


TREATED  WDOO  POLE  WO  BACK  8RACIN0 


BACK  BRdONG 


BREAK-AWAY  AND  FOOTING  DETAILS 


J 


POLE  SIZE 

A 

e 

c 

HOLE  01  A. 

EMBEDMENT 

GAIN 

3"  TOP  0 

3'  -  0" 

2-3/4" 

4"  TOP  0 

3"  -  0" 

3-1/2" 

5"  TOP  e 

I' 

6" 

2' 

Jf-S" 

4" 

6"  TOP  e 

i' 

6" 

t 

4" 

a.  ASS  4 

r 

6" 

r 

sr-0" 

4" 

CLASS  3 

1' 

6' 

5'-S" 

4" 

CLASS  2 

«■ 

«■ 

4" 

2" 

6*-C" 

4" 

CLASS  1 

«■ 

4" 

2-i/2' 

6' -6' 

4" 

-5/16"  HEX  HEAD  BOLT.  PLATE  WASHERS 
LOCKWASHER  AND  NUT 


5/16"  HEX  HEAD  BOLT,  PLATE  WASHER. 
NEOPRENE  WASHER. LOCKWASHER  AND  NUT 


■NEOPRENE  AND  PLATE  WASHER 
GAIN 


2"«4"  BACK  BRACE 


~  COUNTERSUNK 
BOU  HEAD  a 
WASHER 

TREATED  WOOO  POt£  WITM  SAiCK  BRACIN6 


GAIN  DETAIL 


ADMINISTRATOR  -  ENGIMEERMG  DIVISION 


SIGNING 

STANDARD    DRAWING  NO.  228 


STATE    OF  MONTANA 
DEPARTMENT   OF  HIGHWAYS 
TREATED  TIMBER  POLE 
SIGN  SUPPORT  DETAILS 


■} 


i 
1 


i   -  ; 


t 
I 


R4-14 


AUTHORIZED 
VEHICLES 
ONLY 


-  4  St.,IES  C 

-  5" 

-  4"  SERIES  V 

-  5" 

-  4"  SERIES  "C" 


R4-I4 

36"«36" 

Margin  ■  5/6" 

Border  ■  7/6* 

Comar  Ra<f)u«  ■  2  t/4" 

Black  Legend  and  Border  on  a 

HeflectorltMl  While  Bochfround . 


R13-2 


RIO -9a 

NO 
RIGHT 
ON  RED 
AFTER 
STOP 


-  3"  SERIES  "D" 

-  2  1/4" 

-  3"  SERIES  "0" 
-2  1/4" 

-  3"  SERIES  "d" 

-  2  1/4" 

-  i'  SCRIES  V 

-  2  1/4" 

-  3"  SERIES  "D" 


RlO-11 


1_ 


RI0-9a 

24"  1  30" 

Margin  ■  3/8" 

Border  "5/6" 

Corrver  Rodlu*  ■  I  1/2' 

Btach  Legend  ond  Border  ono 

Reflecloriied  Whtte  Bockground  - 


LITTERING 
HIGHWAY 
PROHIBITED 

-  _  

45  -'FfNE  ' 

-  4    SERIES  B 


-  4   SERIES  B 


-  2  1/4" 

-  4"  SERIES  "l 

-  2  1/4" 


Margin  ■  3/8 
Border  •  5/8' 
Corner  Rodlut  >  I  1/2" 

Block  Legend  and  Border  on  o  Reflectorized  White 
upper  portion,  and  a  Rellectorlted  While  Legend  on 
o  Black  Background  lower  portion. 


R2-11 


OUT  OF  STATE 
TRUCKS  &  TRAILERS 

MUST  OBTAIN 
G.V.W.  PERMIT 

AT  NEAREST  COUNTY 
TREASURER,  SHERIFF, 
HIGHWAY  PATROL  OFFICE 


-  6"  ^lES  V 

■  5" 

-  6"  SERIES  V 

-  5"  _ 
4"  SERIES  V 
3" 

4"  SERIES  V 
5" 

3"  SERIES  "D" 
3" 

3"  SERIES  "D" 
3" 

-  3"  SERIES  V 

-  4" 


SPEED 
CHECKED 
BY 
RADAR 


R2-tl  DIMENSIONS 


RI3-Z 
60"k60" 
Margin  ■  l/Z" 
Border  -  l" 
Comer  Radius  ■  3" 
Black  Legend  ortd  Border  on  a 
Reflectorlied  While  I 


A 

B 

C 

0 

E 

F 

6 

H 

24" 

30" 

3/8' 

S/S" 

4-C 

zi/ar 

iu2r 

48" 

60" 

ZM' 

1  \M' 

S(/^ 

arc 

5" 

s" 

stock  Legend  ond  Border  on  a 
Reflectorited  White  Sackground. 


R12-5 


LOAD 

LIMIT 

PER  INCH 

TIRE  WIDTH 

-  5"  SERIES  "D" 

-  3" 

-  5"  SERIES  "0" 

-  2  1/2" 

-  3"  SERIES  "0" 

-  Z  1/2" 

-  3"  SERIES  "C" 


RI2-5 

24"«30' 

Morgin  ■  3/8" 

Border  -  5/8" 

Corner  Rodlue  •  1-1/2" 

Blocli  Legend  ond  Border  on  a 

Reflectorlted  WMte  Bockground. 


R12-5P 


LBS 


-2  3/8 

-  3"  SERIES  V  tSpecTfy  No.) 

-  2  1/4" 

-  3"  SERIES  "O" 

-  Z  3/8" 


RI2  -5P 

15"  »  13" 

Margin  ■  3/8" 

Border  •  3/8" 

Comer  Radius  ■  I  1/2" 

Block  Legend  and  Border  on  a 

Reflecloriied  White  Background. 


REVISED 

EFFECTIVE 

AOMINISTRATOn  '  tNQINEERING  OIVISiON 


SIGNING 

STANDARD    DRAWING   NO.  232 


STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
SPECIAL  DESIGN   REGULATORY  SIGNS 


;  W  ; 


V.' 


.  4  -■ 


EAU£JSI 
ROCK 


5  SERIES  D 


5  SERIES  D 


W8-9 

30"  X  30" 

MARGIN  =  1/2" 

B0RDER  =  3/4" 

CORNER  RADIUS  =  I  7/8" 

BLACK  LEGEND  AND  BORDER  ON 

REFLECTORIZED  YELLOW  BACKGROUND 


5"  SERIES  D 


I  W„ 

5  SERIES  D 


TRUCKS 
ENTERTNCp 


WII-7 

30"  X  30" 

MARGIN  =  1/2" 

BORDER  =  3/4" 

CORNER  RADIUS' I  7/8" 

BLACK  LEGEND  AND  BORDER  ON 

REFLECTORIZED  YELLOW  BACKGROUND 


WII-8 

SEE   DIMENSIONS  BELOW 
BLACK  LEGEND  AND  BORDER  ON 
REFLECTORIZED  YELLOW  BACKGROUND 


A 

C 

D 

F 

6 

H 

30" 

1/2" 

3/4" 

5"C 

3" 

\7/S" 

36" 

5/8" 

7/8" 

6"C 

31/2" 

2  1/4" 

48" 

3/4" 

1  1/4" 

8"  C 

5" 

3" 

REVISED 

<Z///79 

EFFECTIVE 

a///79 

SIGNING  STANDARD 
DRAWING  NUMBER  233 


W  RNING  SIGNS 
SPECIAL  DESIGN 


APPROVEp 
BY      /.7   ■  ^  . 


ADMINISTRAtOR-ENGINEERING  DIVISION 


PANELS 

FOR  ROUTE  MARKER  ASSEMBLY  USE 


Ml  -8 


SECONDARY 


Ml  -  6 


1  DIGIT  •  10"  SERIES  "E" 

2  DIGIT  »  10"  SERIES  "D" 


Margin  ■  None 

Border  ■  I  1/2" 

Corner  Radius  ■  I  1/2" 

Block  Legend  and  Border  on  a 

Refleciariied  While  Background . 


MONTANA 

200 


3  DIGIT  •  10"  SERIES  "D" 


30"  X  24" 
Margin  >  None 
Border  •  I  1/2" 
Corner  Radius  '  I  1/2" 
Black  Legend  and  Border  on  a 
Reflectorlzed  White  Background. 


Margin  •  None 

Border  =  See  design  above. 

Corner  Radius  *  I  1/2" 

Block  Legend  ond  Border  on  a 

Reflectorlzed  White  Background  . 


7    SERIES  "C" 


SERIES  "0"  NUMERALS 


10"  NUM. 

12"  NUM. 

IS"  NUM. 

2 

PIQIT 

3 

2 

PI?IT 

3 

Di$|T 

2 

PI6IT 

3 

DIpIT 

A 

21" 

21" 

24" 

24" 

36" 

36" 

B 

24" 

30" 

24" 

30" 

36" 

45" 

J 

6" 

6  1/2' 

9  1/2" 

R 

1  l/2*j  1  1/2" 

2"  ]  2" 

2  l/2"[2  1/2' 

Block  Legend  on  o  Reflectorlzed 
White    Background  with  no  Border. 


SHIELDS 

FOR  USE  ON  GUIDE  SIGNS 


SERIES  "C"  NUMERALS 


All  numerals  used  on  Panels 
and  Shields  shall  be  opiicolty 
centered  about  vertical  cenierlint. 


RADIUS 

NUMERAL 

SIZE 

A 

e 

C 

0 

E 

F 

G 

H 

J 

K 

L 

Rl 

R2 

R3 

R4 

8"  "C' 

26" 

2B" 

18  i/^ 

3" 

VI6" 

2" 

5  1/2" 

17" 

2  W" 

32" 

1  V4" 

5/8" 

5/16" 

10"  "c" 

32" 

34" 

221/? 

3  \M' 

3  5/a" 

3/8" 

Z  1/2" 

S  34' 

33X 

201/2' 

2" 

56  1/2* 

2" 

3/4" 

3/8" 

12"  -t" 

40" 

42" 

28" 

4" 

4  V2" 

1/2" 

3" 

B  T/}0 

17" 

25" 

2  7/8' 

48" 

2  l/Z' 

1" 

1/2" 

Black  Legend  on  a  Reflectorlzed  White  Bockground . 
*  To  be  used  with  standard  24"  U.  S.  Shield  . 
*  •  To  be  used  with  standard  30"  S  36"  U.S.  Shield. 
*  *  *  To  be  used  with  standord  42"  U,  S.  Shield  8  oil  Independent  u 


REVISED 

EFFECTIVE 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


STANDARD 


SIGNING 

DRAWING   NO.  234 


STATE    OF  MONTANA 
DEPARTMENT    OF  HI8HWAYS 
SPECIAL  DESIGN  PRIMARY  a 
SECONDARY  ROUTE  MARKER 

PANELS  AND  SHIELDS 


TO@©  =  iF'iMi@[fai 


10"  UPPER  CASE 
10"  UPPER  CASE 
10"  UPPER  CASE 


2'  UPPER  CASE 


15"  NUMERAL 
12"  UPPER  CASE 


r@@le)  =  [FKl@lK]i 

ft 

10" UPPER  CASE 

5/?\s  =  L@©©o[fa( 

10"  UPPER  CASE 

[Ml®§lFOmL 

10"  UPPER  CASE 

(g/?\Ra[Fii[M© 

10"  UPPER  CASE 

10"  UPPER  CASE 

D9-I4 

IZ'-0"X8'-0" 


oe-i 

9'-0"X6'-0" 


2  UPPER  CASE 
2"  UPPER  CASE 


t2'  NUMERAL 
10"  UPPER  CASE 


3)  =  [FIK1@ 
■L®(B)©I 


10"  UPPER  CASE 
10"  UPPER  CASE 


09-12 

IZ'-O"  X  4-0" 


10"  UPPER  CASE 


D9-I3 

ir'-O"  X  2'-6" 


][I2ST  [^gSTT  ^^E^ 


8"  UPPER  CASE 

8"  UPPER  CASE  AND  NUMERAL 


D5-I4 

ir-6°  X  3'-0' 


D5-I2 

i2'-0"  X  5'-0" 


12"  UPPER  CASE 
2"  UPPER  CASE 


2  UPPER  CASE 
2"  UPPER  CASE 


05-13 

6"-6"  X  6'-6" 


4@  SiSlllLgi 


8   UPPER  CASE 

8"  UPPER  CASE  AND  NUMERAL 


09-16 

lO'-O"  X  3'-0" 


lF@§lli  =  IF[Ml@lffli 


10  UPPER  CASE 
10"  UPPER  CASE 
10"  UPPER  CASE 
10"  UPPER  CASE 


D9-I5 

tZ'-O"  X  r-0" 


m  §SKVfl€l£I  I   6"  UPPER  CASE 


09-17 

7'-0"xr-6" 


13.3"  UPPER  CASE 
10"  LOWER  CASE 


10"  LOWER  CASE 


r3.3  UPPER  CASE 
10"  LOWER  CASE 


10"  UPPER  CASE 
itf'  UPPER  CASE 
10"  UPPER  CASE 

10"  UPPER  CASE 


DB-2 

l2'-0"  X8'-0" 


Itf"  UPPER  CASE 
10"  UPPER  CASE 


08- 3 

8'-0"  X  6'-0" 


10"  UPPER  CASE 
10"  UPPER  CASE 
10"  UPPER  CASE 
10"  UPPER  CASE 


\.      ALL  SIGNS  SHOWN   SHALL  HAVE  SERIES  E  MODIFIED  REFLECTORIZEO 
WHITE  LEGEND. 

2.  SIGNS  05-11  THRU  D5-I4  SHALL  HAVE  TYPE  8  OR  C  LETTERS  ON  REFLECTORIZEO 
8LUE  BACKGROUND  EXCEPT  05-14  SHALL  HAVE  TYPE  S  REMOVABLE  NUMBERS. 

3.  SIGNS  D8-I  THRU  D8-3  AND  N6-4b  SHALL  HAVE  TYPE  B  OR  C  LETTERS  ON  A 
REFLECTORIZEO   GREEN  BACKGROUND. 

4.  SIGNS  D9-I1  THRU  D9-I7  SHALL  HAVE  TYPE  B  REMOVABLE  LETTERS  AND  NUMBERS 
ON  A  REFLECTORIZEO  BLUE  BACKGROUND  EXCEPT  09-17  MAY  USE  TYPE   C  LETTERS. 

5.  SIGN  RI3-I  SHALL   HAVE    TYPE  B  OR  C  LETTERS    ON  A  NON-REFLECTORIZED  BLACK 
BACKGROUND. 

6.  SHOP  DRAWINGS  SHALL  BE    SUBMITTED  PER  THE 
SIGNING   SPECIAL  PROVISIONS. 


EFFECirvE  \elilU 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD   DRAWING   NO.  235 


STATE    OF  MONTANA 
DEPARTMENT    OF  HISHWAYS 
LAYOUT    DETAILS   FOR  STANDARD 
INFORMATION    SIGNS  ON 
INTERSTATE  HIGHWAYS 


S'  RADIUS 


a  SERIES  E 


REST  AREA 

1  MILE 


6' SERIES  E 


SCENIC 
TURNOUT 

1/2  MILE 


D5'l  B'-O'  M  3'-0" 
a"  SERIES  "E"  NUMERAL 


06-4       6-6"<  4'-6' 


6.75' 

8"  SERIES  "e" 
€  50' 

a"  SERIES  "£" 
6  7-5" 


REST 
AREA 


8  SERIES  "E" 


B  SERIES  E 
5  75  " 


SCENIC 
TURNOUT 


D5-2R    6-6'»  3-0" 

DS-2L  6  -6' X  3'-0"  REVERSE  ARROW 
141/4"  t  171/4"  ARROW 


6'  RADIUS 


D6-6R     6-6" j»  4-6' 

D6-6L  6'-6"  K  4-6'  REVERSE  ARROW 
14  1/4"  K  171/4"'  ARROW 


4.50" 

6"  SERIES  "C 


6' 

6"  SERIES  "D" 


6  SERIES  D 


LITTER 
BARREL 

1/2  Ml 


6" 

6  "  SERIES  'D' 


6  SERIES  "D 
5  28  " 


LITTER 
BARREL 


\  HISTORIC 

ORIC 

\  POINT 

/ 

\l/2  Ml 

Ml 

1 


07- 3L  4'-tfi(3'-0'«?-6' 

D7-  3ft  4'-0'x3'~0'x2''6    REVERSE  PANEL 


09- 4R  3-6*»3'-6' 

D9-4L    3'-6'K3'-e'  REVERSE  ARROW 

8  7/16" X  99/16°  ARROW 


6'  RADIUS 


ROADSIDE 
TABLES 

1/2  Ml 


05-53  4-0'«3*-6' 


6'  SERIES'D^ 
5  28' 


ROADSIDE 
TABLES 


H6-4a     7'-0"  X  4'-0" 


D5-5R  4'-(A3'-6' 

D5-5L     4'-(ft3''6'  REVERSE  ARROW 

8  7/16' t  99/16"  ARROW 


HISTORIC 
POINT 

4- 


■  ■  •  ■ "  1 
ORIC  *  ' 

■  T  4^        6' SERIES  "C' 

i/  s.*4- 


07- 4L  4'-0"x  3'-0'xZ'-6' 
07~4R  4'-0°k3'-0"»2'~G'  REVERSE  PANEL  AND  ARROW 
87/16' X  99/16'  ARROW 


note: 

05,  06  a  09  signs  shall  have  reelectorized  white 

legend  on  reflectqrized  blue  background. 

07  signs  shall  have  reflectqrized  white  legend  on 

REfLt:CT0RI7E0  BROWN  BACKGROUND. 

N6-4a  SIGN  SHALL  HAVE  REFLECTORIZEO  WHITE  LEGEND 
ON  REFLECTQRIZED  GREEN  BACKGROUND. 


REVISED 

te^/s/r* 

EFFECTIVE 

^  /I  its 

PPROVED  /        -  ^ 


ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD  DRAWING   NO.  236 


STATE    OF  MONTANA 
DEPARTMENT   OF  HI6HWAYS 
LAYOUT   DETAILS   FOR  STANDARD 

INFORMATION    SISN3  ON 
PRIMARY  a  SECONDARY  HIGHWAYS 


I  f 


•t.  .  , 


D8-la 


D8-2a 


8"  U.  C. 


5  -6  X  4-6 


5  -6  X 4-0 
5'-6"x  I'-e' 

D8-2aP 


8"  U.  C. 


8"  U.  C. 


R 13-1  a 


9'-0"«5'-6" 


HINGE  DETAIL 


^HASP  KEEPER 


■MACHINE  SCREW 


NOTES- 


DS-foaOa-Zo  Signs  shall  have  WHITE  REFLECTOR/ZED  legend  c 
GREEN  REFLECTomZEO  background. 

RI3-la  Sign  shall  have  WHITE   REFLECTORIZED  legend  , 
BLACK  background. 

The  sign  panel  shall  be  V4"  HIGH  DENSITY  PLYWOOD  or  .125" 
ALUMINUM  SHEET  INCREMENT.  The  hinged  panel  shall  be  O.lOO" 
SHEET  ALUMINUM. 


J  Nonreflectofiied 


All  hardm 


sign  face  shali  be  painted  the  same 


sign 


Shop  drawings  shall  be  submitted  and  approved  prior  to  tobncolion. 

DB-la  may  have  variable  distance  legend. 

All  legend  shall  have  SERIES  "E"  MODIFIED  letters. 

Open- Closed  sign  panel  below  08-20  shall  have  WHITE  REFLECTORIZED 
lagend  on  o  BLACK  background.  (DB-ZaP) 

The  mounting  height  to  the  bottom  of  the  SECONDARY  PANEL(08-2aP) 
Shalt  be  4'-0" 


^HASP  KEEPER 

or  r 


DRIVE  RIVET 


ALUMINUM  SHEET  MOUNTING 


'0.100  ALUM.  SIGN  PANEL 
^  CON  TINUOUS  HINGE 


■PULL  THRU  RIVET 


DRIVE  RIVET 


.IBS'  ALUM.  SHT,  INC, 
SIGN  PANEL 


^.200'  / 


ALUM.  SLEEVE  NUT- 


■-0.I00    ALUM  SIGN  PANEL 
^CONTINUOUS  HINGE 


ALUM.  SLEEVE  NUT- 


-  ^^^^^^;7?--PtJLl.  THRU  RIVET 


"MACHINE  BOLT 


PLYWOOD  MOUNTING 


W  H.O.  PLYWOOD 
SIGN  PANEL 


0  200  ALUM  SHIM 


REVISED 

I0/ISI74- 

EFFECTIVE 

21 1 173 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD    DRAWING   NO.  2  37 


STATE    OF  MONTANA 
DEPARTMENT   OF  HIGHWAYS 
WEIGH   STATION     SIGN  DESIGN 
DETAILS    FOP   PRIMARY  HIGHWAYS 


I  i 


• 


010  -  I 

a 

010-4 


OIO-2 

a 

010-5 


MILE 


iPOOl 


S20I  SECONDARY 


1015  INTERSTATE 


NOTES- 

I,    IN  CASE  OF  A  NEW  SIGNING  PROJECT 
THE  CONTRACTOR  SHALL  PLACE  ROUTE 
NUMBER  IDENTIFICATION  STICKERS  UPON 
ALL  SIGNS  BEFORE  FINAL  ACCEPTANCE 
OF  THE  PROJECT  THE  COST  FOR  THE 
LABOR  TO  ACCOMPLISH 
THIS  WORK  SHALL  BE  IN- 
CLUDED IN  THE  SHEET  AL 
UMINUM    a  on  ALUMINUM 
SHEET    INCREMENT  ITEMS 
OF  THE  CONTRACT 


MILEPOST    PANEL   DIMENSION  INFORMATION 


THE  STICKER  SHALL  DIS- 
PLAY THE  FEDERAL  AID 
ROUTE  NUMBER  a  SHALL  BE 
PLACED   IN  THE  LOWER  LEFT 
CORNER  OF  THE  MILEPOST 
SIGN,  NEAREST  THE  EDGE 
OF  ROADWAY, 
THE  STICKERS  SHALL  BE 
AVAILABLE   IN  THE  DIV- 
ISION MAINTENANCE 
OFFICES  THE  STICKERS  ARE 
MADE  AND  CAN  BE  ORDERED 
FROM  THE  DEPARTMENT 
SIGN  SHOP  IN  HELENA 


DIO-4 

DIO-5 

DIG -6 

KEY 

l-DIGIT 

2-OIGIT 

30IGIT 

A 

12.0 

12.0 

aa 

B 

24.0 

36.0 

48.0 

C 

as 

0.5 

0.5 

D 

3.0 

3.0 

30 

E 

4C 

4C 

4C 

F 

3.0 

3.0 

3.0 

G' 

IOC 

IOC 

IOC 

H 

30 

2.5 

J 

4.6 

4.6 

4.6 

K 

4.8 

4.8 

4.8 

L 

I.5R 

I.5R 

I.5R 

P 

2.0 

2.0 

2.0 

Q 

130 

120 

R 

13.0 

010 -1 

DIO-2 

010-3 

KEY 

l-DIGIT 

2-DIGIT 

3-DIGIT 

A 

10.0 

10.0 

lao 

8 

18.0 

27.0 

36.0 

C 

0.5 

0.5 

0.5 

D 

2.0 

2.0 

2.0 

E 

4B 

48 

48 

F 

2.0 

2.0 

2.0 

G» 

6C 

6C 

6C 

H 

30 

3.0 

J 

3.6 

3.6 

3.6 

K 

3.8 

3.8 

3.8 

L 

I.5R 

I.5R 

I.5R 

P 

1.5 

1.5 

15 

0 

10.0 

10.0 

R 

9.0 

»  DIGITS   SHOULD  BE  OPTICALLY  CENTERED  ON  VERTICAL  "t  OF  MILEPOST  RftNEL. 
ASOve  VALUES    ARE    IN  INCHES 


010-5 

a 

010-6 


SINGLE  BVNEL 


OOUBLE  MNEL 


MILE 

4l 


4. 
1 


BOLT   OR  RtVET- 


TYPICAL    MILEPOST  PANEL 
MOUNTING  . 


^EOGE  OFSHOOLOEB 


-EDGE  OF  SIGN 
PANEL 


NOTES 

1.  MILEPOST  PANEL  SHALL  HAVE  A  REFLECTORIZED  WHITE 
LEGEND   AND   BORDER  ON    REFLECTORIZED  GREEN  BACKGROUND. 

2.  ALL  MILEPOSTS    SHALL   BE    MOUNTED  ON    A  2  LB./FT 
MINIMUM.  STEEL    V  POST    EXCEPT   THE    DIO-6    SHALL  BE 
MOUNTED   ON    A  3  LB./FT  MINIMUM    STEEL  V    POST.    AS  NOTED 
IN    THE    SIGNING  PLANS. 

3.  5/16"  BOLT.  NUT  AND  WASHER    SHALL    BE   GALVANIZED  OR 
CADMIUM  PLATED,   THREADS  SHALL  BE  JAMMED  AFTER  TK5HTENING. 
RIVETS  SHALL    BE    5/16"  ALUMINUM  OR  CADMIUM  PLATED. 

BOLT  OR    RIVET   HEADS  SHALL    BE  PAINTED  WITH  BRILUANT 
GREEN    SIGN  ENAMEL. 

4.  A   MILEPOST  SHALL  NOT   BE    RELOCATED  OR  MOVED  ONCE 
IT   HAS   BEEN    PROPERLY  PLACED. 


Intarttat* 

Prim.-Stc. 

M 

4* 

4' 

N 

6* 

*2"-6" 

0 

2*  MIn. 

2'  Mln. 

•  NORMALLY  IN  LINE 
WITH  DELINEATORS. 


TYPICAL   MILEPOST  PLACEMENT 


REVISED 

EFFECTIVE 

21  ins 

ADMINISTRATOR  -  ENGINEERING  DIVISION 


SIGNING 
STANDARD  DRAWING   NO.  241 


STATE    OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
MILEPOST  DETAILS 


1 


DESIGN   A  (WHITE)  DESIGN   B  (YELLOW)  DESIGN  C  (WHITE) 

DESIGN  H  (YELLOW)  DESIGN   G  (WHITE) 


DESIGN  D(YELLOW)  DESIGN   E(YELLOW)  DESIGN  F(WHITE) 


TABLE  E 


IDELINEATOR^ 

LEGENCM 

DESIGN 

"A" 

H 

DESIGN  "B" 

Hi 

DESIGN  "C" 

y-v 

DESIGN 

"D" 

iHi 

DESIGN 

"E" 

Hill 

DESIGN 

"F" 

H 

DESIGN 

"G" 

-< 

DESIGN 

V 

SIGNING  STANDARD 
DRAWING  NUMBER  242 


REVISED 

EFFECTIVE 

DELINEATOR  DESIGN 
AND  LEGEND 


ADMINISTRATOR -ENGiNEEmm  DIVISION 


""1 


■i 


NOTES 

1.  REFLECTIVE  SHEETING  SHALL  BE    FURNISHED  ACCORDING 
TO  STANDARD  SPECIFICATIONS   FOR   ENCAPSULATED  LENS 
WIDE    ANGLE.    POSITION  DELINEATOR    FACES  PERPENDICULAR 
TO   TANGENT  TO   CENTER  LINE  OF  CURVE  AS   SHOWN  IN 
FIGURE  B. 

2.  DELINEATORS  SHALL   BE   MOUNTED  ON   METAL  "U"  POSTS 
WITH  3/16"  CADIUM   PLATED  BOLT(S).  A  MINIMUM  OF  12 
1/4"  DIAMETER  HOLES    SHALL    BE    DRILLED  OR  PUNCHED  ^ 
ON   I"  CENTERS    FROM   THE    TOP  OF  THE    POST.  1/4" 
SQUARE  HOLES  MAY  BE  USED.  IF  SQUARE   HOLES   ARE  ^ 
USED  A  LARGE   HEADED  BOLT  OR  AN  APPROPRIATE  WASHER    \  e\ 
MUST   BE   USED.    THREADS  SHALL  BE  JAMMED  AFTER 
TIGHTENING  THE  NUT  TO  PREVENT  REMOVAL. 

3.  DELINEATORS   SHALL   BE    PLACED  AT  A  CONSTANT  CLEARANCE 
FROM  THE   EDGE  OF  PAVEMENT    EXCEPT    WHERE  GUARDRAIL 
QR   OTHER   OBSTRUCTION    INTERFERES.    DELINEATORS  SHALL 
THEN    BE   IN    LINE    WITH   THE    INSIDE    EDGE  OF  THE 
OBSTRUCTION.     CLEARANCE    FOR    DELINEATORS    SHALL  BE 
6'-0"  ON    INTERSTATE    HIGHWAYS,  2'-0"  TO  6'-0"  ON  PRIMARY 
AND   SECONDARY   HIGHWAYS   AS   DETERMINED   BY  THE  PROJECT 
ENGINEER.   STANDARD   MOUNTING   HEIGHT,  SHALL    BE  4-0". 
POST    LENGTHS    SHALL    BE    SUPPLIED  TO    MAINTAIN  THE 
PROPER    MOUNTING   HEIGHT    AND  A  MINIMUM    OF  18"  EMBEDMENT 

4.  DELINEATORS  SHALL  BE   SPACED    ACCORDING  TO  THE 
DISTANCES   FOUND   IN    TABLE  I.  DELINEATORS  THAT  ARE 
TO    BE    SPACED   DIFFERENTLY    WILL    BE    NOTED   IN  THE 
PLANS   AS  TO    THEIR   PLACEMENT.    IN   FIGURE  A  IF  "F" 
DISTANCE    IS   GREATER   THAN    20'   ADD   ONE  REGULAR 
DELINEATOR    IN   AT   "A"  SPACING.    UNDER    NORMAL  SPACING, 
SHOULD   A  DELINEATOR    FALL    WITHIN    A   CROSSROAD  OR 
APPROACH,  IT  MAY  BE  MOVED    IN   EITHER  DIRECTION   A  DISTANCE 
NOT   TO    EXCEED    ONE    QUARTER  OF   THE    NORMAL  SPACING. 
DELINEATORS  STILL  FALLING  WITHIN    SUCH    AREAS  SHALL 

BE  ELIMINATED. 

5.  FIGURE  C  IS  A  FIELD  METHOD  FOR  DETERMINING  DEGREE 
OF  HORIZONTAL  CURVES. 

6.  ALL    DELINEATOR  REFLECTORS  SHALL  HAVE  3/4"  CORNER 
RADII  EXCEPT  DESIGN  "E". 

7.  THE  DELINEATOR   REFLECTOR  SHALL   BE    MOUNTED  l" 
BELOW  THE    TOP  OF-  THE    METAL  V  POST 


FIGURE  A 
SEE  TABLE  I   FOR    SPACING  VALUES 


TABLE  I 


HORIZONTAL    CURVE  SWCING  TABLE 


DEGREE 

SPACING  ON 

SPACING 

ON  BOTH 

OF  CURVE 

CURVE 

APPROACH 

TANGENTS 

A 

B 

C 

D 

E 

0°   TO  30' 

300' 

400' 

400' 

400' 

400' 

30'  TO  I* 

300' 

400' 

400' 

400' 

400' 

1"+  TO  2" 

225' 

400' 

400' 

400' 

400' 

2''+  TO  3° 

ISO' 

320' 

400' 

400' 

400' 

3°+  TO  4" 

130' 

260' 

400' 

400' 

40tf 

4°+  TO  e- 

no' 

220' 

330' 

400' 

400' 

6"+  TO  8° 

90' 

185' 

275' 

400' 

400' 

8°+  TO  12° 

75' 

150' 

230' 

300' 

400' 

I2»+T0  20° 

60' 

125' 

185' 

300' 

400' 

20°  PLUS 

45' 

9^ 

140' 

275' 

400' 

TANGENT  TO  CURVE 
CENTER  LINE 


FIGURE  B 


REVISED 

4  ///7^ 

EFFECTIVE 

0/1/79 

SIGNING  STANDARD 
DRAWING  NUMBER  243 


DEUNEATOR  PLACEMENT 
DETAILS   AND  NOTES 


BY, 


ADMINISTRATOR-ENGINEERING  DIVISION 


c 


TYPE  1 

X  3-2 


TYPE  2 

X3-3 


9  -  3"e  YELLOW 
REFLECTORS 


YELLOW 
BACKGROUND 
(Non-Reflective) 


ALTERNATE  DESIGNS  FOR  TYPE  1  AND 
TYPE  2  OBJECT  MARKERS  ARE  ALL 
YELLOW  REFLECrORlZEO  PANELS  OF 
THE  SAME  SIZE, 


S/ie"  B  CADMIUM  PLATED 
HEX  HEAD  eOLT,  l"  WASHER. 
LDCKWASHER  .  8  NUT 


SIGN  PANEL ^NEOPRENE 
WASHER 


YELLOW  BACKGROUND 
(Non  -Reflective) 


3"e»  YELLOW  REFLECTORS 

STEEL  V  POST.  7'  IN  LENGTH 
AT  A  MINIMUM  OF  1,12  LBS  PER 
FOOT  WITH  A  MINIMUM  OF  16.  3/8" 
0  HOLES  DRILLED  OR  PUNCHED  ON 
I"  CENTERS  FROM  THE  TOP  OF  THE 
POST    PRIOR  TO  GALVANIZING, 


TYPE  3 

X  1  - 1 


5/16"  B  CADMIUM  PLATED 
^-HEX  HEAD  BOLT,  l"  WASHER, 
LOCKWASHER,  8  NUT 


-STEEL  V  POST,  8'  IN  LENGTH 
AT  A  MINIMUM  OF  2.0  LBS,  PER 
FOOT  WITH  A  MINIMUM  OF  42,  3/8" 
e  HOLES  DRILLED  OR  PUNCHED  ON 
l"  CENTERS  FROM  THE  TOF  OF 
THE  POST   PRIOR  TO  GALVANIZING. 


2  X3-3  PANELS  MOUNTED  BACK 
TO  BACK  ON  STEEL  "U"  POST 


EDGE  OF  SHOULDER 
EDGE  OF  PAVEMENT 
EDGE  OF  SHOULDER 


1 

'■ 

.  3-0- 

TYPtCAL  USE  AND  PLACEMENT 


*  POST  AND  PANEL  TO  BE  PLACED 
SO  THAT  PANEL  EDGE  IS  FLUSH 
WITH  FME  OF  OBJECT  NEAREST 
TRAVELED  WAY. 


TYPICAL  USE  AND  PLACEMENT 


POST  AND  PANEL  (S)  TO  BE  PLACED 
SO  THAT  PANEL  (S)  ARE  DIRECTLY 
ADJACENT  TO  INNER  MOST  EDGE  OF 
OBJECT  NEAREST  TRAVELED  WAY. 


REVISED 

EFFECTIVE 

-?///7JT 

ADMINISTRATOR  -  ENglNEERING  DIVISION 


SIGNING 
STANDARD   DRAWING   NO.  244 


STATE  OF  MONTANA 
DEPARTMENT  OF  HIGHWAYS 
OBJECT  MARKER  DESIGN  a 
PLACEMENT  DETAILS  FOR  OBSTRUCTIONS 
ADJACENT  TO  OR  WITHIN  HIGHWAYS 


5    DIAMETER  WOOD  GUIDE  POST 


8    DIAMETER  WOOD  GUIDE  POST 


S*  e  MINIMUM  -  e'  9  MAXMUtt 


REFLECTORIZED  WHITE 
HUNT 
( IF  SPECrrED) 


8"  e  MINIMUM  '  9"  0  MAXIMUM 


reflectwized  white 

PAINT 
(IF  SPECIFIED) 


TYPICAL  USE  AND  PLACEMENT 


-Rl-I  SIGN  a  POST 
-GUIDE  POST 


TYPICAL  USE  AND  PLACEMENT 


ouiDE  roar 


LIGHT  STANDARD 


GUIDE  POST 


WOOD  GUIDE  POSTS 

1,  WOOD  GUIDE  POSTS  SHALL  CONFORM  TO  THE  APPLICABLE 
PROVISIONS  OF  THE  STANDARD  SPECIFICATIONS  FOR  ROAD  a 
BRIDGE  CONSTRUCTION. 

2,  THE  PORTION  OF  THE  WOOD  GUIDE  POST  THAT  IS  TO  BE 
IN  THE  GROUND  SHALL  BE  TREATED  FOR  PROTECTION  AS 
PER  THE  STANDARD  SPECIFICATIONS. 

3,  THE  PORTION  OF  THE  WOOD  GUIDE  POST  THAT  IS  TO  BE 
ABOVE  GROUND  SHALL  BE  PAINTED  WITH  TWO  (2)  COATS  OF 
WHITE  PAINT  AS  PER  THE  STANDARD  SPECII^ICATIONS . 

4,  CONTRACTOR  HAS  CHOICE  OF  TOP  END  FINISH  FOR 
WOOD  GUIDE  POSTS.  ALL  WOOD  GUIDE  POSTS  FURNISHED 
ON  CONTRACT  SHALL  HAVE  THE  SAME  TOP  END  FINISH  ' 
THROUGHOUT . 

5,  REF  LECTOR  IZ  AT  ION  OF  WOOD  GUIDE  POSTS.  IF  REQUIRED 
!N  ^iAN  SPECIFICATIONS,   SHALL  BE  ACCOMPLISHED  BY 


GUIDE  POST 


(5  CONT'D)     APPLYING  WHITE  REFLECT0R1ZED  PAINT  ON  THE 
TOP  6  INCH  PORTION,  AND /OR  THE  INSTALLATION  OF 
DELINEATOR  CRYSTALS   AS  SPECIFIED  . 

6.    THE  EXACT  TYPE  OF  WOOD  GUIDE  POSTS  TO  BE  USED, 
THEIR  LOCATION. SHALL  BE  FOUND  DETAILED 
IN  THE  SIGNING  PLANS  OF  THE  CONTRACT. 
FLEXIBLE  GUIDE  POSTS 

1.  FLEXIBLE  GUIDE  POSTS  SHALL  CONFORM  TO  THE  DESIGN 
AND  SPECIFICATIONS   DETAILED  ON  THIS  SHEET, 

2.  FLEXIBLE  GUIDE  POSTS  SHALL  BE  EMBEDDED  TO  THE 
MANUFACTURERS'  SPECIFIED  FOUNDATION  DEPTH  WITH  THEIR 
SPECIFIED  FOUNDATION  WIDTH  USING  THE  POST  ANCHORING 
DESIGN  AS  DETAILED. 

3.  THE  HOLLOW  POST  PORTION  TO  BE  IN  THE  GROUND  SHALL 
BE  BACKFILLED  INSIDE  WITH  THE  SAME  MATERIAL  AS  THE 


(3  CONT'D)    FOUNDATION  . 

4.  REFLECTOR  IZ  AT  ION  OF  FUXISLE  GUIDE  POST.  IF  REQUIRED 
IN  PLAN  SPECIFICATIONS.  SHALL  BE  ACCOMPLISHED  BY  THE 
ADDITION  OF  DELINEATOR  CRYSTALS ,  EITHER  1-1/2"  x  7"  OR 
3"  DIAMETER.  OR  BY  ADDING  A  3"  x  6"  PIECE  OF 
REFLECTIVE    SHEETING  {Bl   THE  COUDR  OF  THE  DELINEATOR 
CRYSTALS  OR   REFLECTORIZED  MATERIAL  SHALL  BE  FOUND 
DETAILED  IN  THE  SIGNING  PLANS  OF  THE  CONTRACT. 

5.  THE  EXACT  LOCATION  AND  PLACEMENT  OF  THE  FLEXIBLE 
GUIDE  POSTS  SHALL  BE  FOUND  DETAILED  IN  THE  SIGNING 
PLANS  . 


IH^ 


REVISED 

EFFECTIVE 

ADMINISTRATOR  -  ENGINEERING  DIVISION 

SIGNING 
STANDARD   DRAWING   NO.  24B 


STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
GUIDE  POST  DESIGN  AND 
PLACEMENT  DETAILS 


B(I)  BARRICADE 


LARGE  ARROW 

SIGN 


■  2'-0"  MINIMUM 


GENERAL  BARRICADE  DETAILS 


BACK  BRACING-- 


REAR  VIEW 


LEFT 
SIDE  VIEW 


SIGN  MOUNTING  DETAILS 


NOTES 

I,      ALL  BARRCADES  SHALL  BE  CONSmjCTED  OF 
COMMEROAL  GRADE  S4S  LUMBER.    USE  \"  CARRIAGE 
OR  CADMIUM  PLATED  BOLTS.  WASHERS.  AND  NUTS  FOR 
ALL  CONNECTIONS, 

Z      ALL  BARRICADES  SHALL  BE  PftlNTED  WITH  TWO 
COATS  OF  VmiTE  PAINT  IN  ACCORDANCE  WITH  SECTION 
M -280.02,  (41  AND  (8)  OF  THE  STANDARD  SPEOF (CAT  IONS 
MANUAL.  STATE  OF  MONTANA  -  DEPARTMENT  OF 
HIGHWAYS. 

3-     ALL  BARRICADES  SHALL  HAVE  ALTERNATING 
REFLECTIVE    RED    AND  WHITE  STRIPES,  6"  IN  WIDTH 
AT  AN  ANGLE  OF  45°  WITH  THE  VERTICAL.  SLANTING 
DOWNWARD  TOWARD  THE  SIDE  OR  SIDES  ON  WHICH 
TRAFFIC  IS  TO  FLOW.  NOMINAL  DIMENSIONS  OF  ROLL 
MATERIAL  FOR  STRIPES  IS  ACCEPTABLF. 

4,  ALL  BARRICADES  SHALL  BE  REFLECTORiZED 

WITH    THE    SHEETING  MOUNTED  ON  A  SHEET  ALUMINUM 
BACKING  AT  LEAST  0.019"  THICK.  ALUMINUM  ALLOY 
S0GI--T6  CONFORMING  TO  A.S  X  M.  DESIGNATION 
B-209  SHALL  BE  USED.  THIS  REFLECTIVE  ALUMINUM 
SHEETING  SHALL  BE  SECURED  WITH  ALUMINUM  NAILS. 

5.  POST  LENGTHS  SHALL  BE  DETERMINED  IN  THE 
FIELD.  TO  COMPLY  WITH  THE  MOUNTING  HEIGHTS 
AND  FOUNDATION  DEPTHS  LISTED  ON  THIS  SHEET. 


LARGE  ARROW 
SIGN 


L-  2'-0"  MINIMUM 


c 


BACK  BRACING 


RIGHT 
SIDE  VIEW 


LETT 
SIDE  VIEW 


GENERAL  BARRICADE  DETAILS 


SIGN  MOUNTING  DETAILS 


BJR  BARRICADE 


6  MOVABLE    BARRICADES     SHALL  BE 
CONSTRUCTED    PER    CONSTRUCTION  STANDARD 
DRAWING  NUMBER  210 

7  ALL  POSTS  NECESSARY  TO  CONSTRUCT 
AND  INSTALL  BARRICADES  SHALL  BE  INCLUDED 
IN  THE  ITEM  "BARRICADE     TYPE,  LIN,  FT." 

a.  BARRICADES  DESIGNATED  "R"  SHALL  BE 
PLACED  TO  THE  RIGHT  SIDE  OF  APPROACHING 
TRAFFIC 
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STATE     OF  MONTANA 
DEPARTMENT    OF  HIGHWAYS 
PERMANENT  BARRICADE 
DESIGN  DETAILS 


3" 

6"  UPPER  CASE  SERIES  D 
2" 

4"  UPPER  CASE  SERIES  B 

3" 

S2-IS 

36"  X  18" 

MARGIN  =  1/2" 

BORDER  =3/4" 

CORNER  RADIUS  =  I  7/8" 

BLACK  LEGEND  AND  BORDER  ON 

REFLECTORIZED  WHITE  BACKGROUND 


STOP 

WHEN  OCCUPIED 


1  BLOCK 


iii 


6"  NUMERAL  SERIES  E 
6"  UPPER  CASE  SERIES  C 


SI-IS 

36"  X  12" 

MARGIN  =  1/2" 

BORDER  =  3/4" 

CORNER  RADIUS  =  I  7/8" 

BLACK  LEGEND  AND  BORDER  ON 

REFLECTORIZED  YELLOW  BACKGROUND 


NOTES 

1,  INFORMATION  CONTAINED  HEREIN  IS 
NOT   THE  LEGAL  AUTHORITY  FOR 
PLACEMENT  OF  SCHOOL  CROSSING 
CONTROL  DEVICES.    THE  DECISION  TO 
USE  SUCH   CONTROL  DEVICES  SHOULD 
BE    MADE  ON  THE  BASIS  OF  A  TRAFFIC 
ENGINEERING  INVESTIGATION, 

2.  THE  S2-IS  PANEL  IS  TO  SUPPLEMENT 
THE  S2-I  SIGN.    THE  SI-IS  PANELS 

ARE  TO  SUPPLEMENT   THE   Sl-I  SIGN. 


VARIABLE 


6"  NUMERAL  SERIES  C 

8"  X  SERIES  C 

6"  UPPER  CASE  SERIES  C 


SI-IS 

36"  X  12" 

MARGIN  =  1/2" 

BORDER  =  3/4" 

CORNER  RADIUS' I  7/8" 

BLACK  LEGEND  AND  BORDER  ON 

REFLECTORIZED  YELLOW  BACKGROUND 


VARIABLE 


6"  NUMERAL  AND 
6"  UPPER  CASE 
SERIES  D 


SI-IS 

36"  X  12" 

MARGIN  =  l/2" 

BORDER =3/4" 

CORNER  RAOIUS  =  l  7/8" 

BLACK  LEGEND  AND  BORDER  ON 

REFLECTORIZED  YELLOW  BACKGROUND 
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PLACEMENT  GUIDELINES 


RURAL 


IMPORTANT  NOTE 

INFORMATION  contained  herein  is  for  general  coverage 

PURPOSES   ONLY,    AND   IS  NOT  THE  LEGAL  AUTHORITY  FOR  PLACEMENT 
OF  SUCH   SCHOOL  CROSSING   CONTROL  DEVICES.    THE  DECISION  TO 
USE   SUCH  CONTROL  DEVICES  SHOULD  BE  MADE  ON  THE  BASIS  OF  A 
TRAFFIC  ENGINEERING  INVESTIGATION. 
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 INSTALLATION  DATE  TAGS  

PLACEMENT  DETAILS 


DRAWN  BY : 

3-30-73 

G,  E.  G. 

CHECKED  by: 

3-30-73 

1  ROADWW 


Ci_  ROADWAY 


1  ROADWAY 


NOTES : 

I,       In  the  COM  of  0  new  Signing  Project,  the  contractor  ehall  place  Installation  Date 
Togi  upon  oil  signs  before  finol  acceptance  of  ttie  Project.    The  cost  for  the  lobor  to 
accomplish  this  work  shall  be  included  in  the  Sheet  Aluminum  and /or  Aluminum  Sheet 
Increment   Items  of  the  Cotitroct .  Tags  are  supplied  by  the  stale. 
Z.       Togs  sholl  also  be  ploced  upon  any  ne«f  sign  which  Is  Installed  in  the  field  as 
routine    malntenonce  . 

3.  The  Tog  shall  display  the  yeor  In  which  the  sign  wos  installed.    The  color  for 
each  yeors  Tag  shall  be  assigned  at  the  beginning  of  the  year  by  the  Department  of 
Highways  Sign  Shop  In  Helena,  in  order  to  moke  it  easier  to  recognize  the  year  of 
installation  from  the  roadway. 

4.  The  Tog  shall  be  placed  upon  the  back  of  each  sign,  tocoted  near  the  lower 
corner  of  the  sign  nearest  the  edge  of  roodway,  and  shall  be  visible  from  the  roodwoy 
OS  shown  in  the  examples  (e.g.]  obove . 

5.  The  Togs  shall  be  available  in  the  Divisions ,  eitt>er  at  the  Division  Maintenance 
Offices  or  the  Division  Construction  Office.  The  Toga  are  made  andean  be  ordered 
from  the  Deportments  Sign  Shop  in  Helena. 
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